


±m-º¤G-G¤-zdG-hrh-DP-h›-mP-q∫¤-hGÔ-«¿ÙP-∑¤G
&GÙP-≈-§VÙG

: hÔP-G¤-h›≈-±Ùh-m¤-∑Ô-«kP-hP-∫W¤G≈-«oP-. ∫DÙm-∫≤¤m-≈ÙG≈-<¤≈-∫≤§-zfi-J¿¤P-∫h¤∫¤-
mP-h;∫-Pæ-±z≈-VÔm-z∏Ù-z∑¤m-q∫¤-h›≈-ª¤m. Z¤m-ºÔ∫¤-G≈º-∫H„º-DG-G¤≈-P-±Ùº-hÔ∫¤-
fh-im-G≈Ù-{Ôh-<¤-ªÙh-ºfiP-P-±Ù≈-i¤-z-∫hÙm-hGÙ≈-q-∑¤G-m¤. h;∫-Pæ-hÔ-º¤G≈-z≈æ-
VÔh-P-±Ù≈-G-ºÔ-{Ôh-hGÙ≈-≈§. ∑Ô-«kP-≈ÙG≈-hP-∫|Ôæ-z∫¤-≈Ô§≈-±Ùº-hÔ-±Ù-dG-qº-§¤∫¤-
V-¡≈-ª¤m-q-«®Ù≈-§¤-hGÙ≈. GT¤G-G¤≈-GT¤G-æ-«k›G-¢ÙP-hP-∫DÙm-∫≤¤m-{Ôh-M„-hÔ-zTÙ≈-
fz≈-§Ôh-±flæ-∫hÙh-§Dm-±Ù≈-±Ùº-z-hÔ-º¤G≈-§¤-m≈-∫|æ-fz≈-§Ôh-qº-∫hÙh-<¤-ªÙh-§Ùh.
z≈§-±flæ-∫h¤≈-GbÙº-z¡¤G-G¤-xÙG≈-≈fi-øÀ‡P-z∫¤-≈Ô§≈-±Ùº-hÔ-WÔ-∑m-WÔ-«k›G-b‡-zbP-«eÔ-GbÙº-
z¡¤G-m¤-P-±Ù≈-«eP≈-∫≤¤m-{Ôh-§¤-ffiz-qº-OÊz-<¤-ªÙh.

PÙ≈-m≈-ZÔm-±z≈-<¤-±Ùº-z≈-h§G-hP-G∑¤-M-VÔ-∫¤-∫±Ô-z-zCÊm-q-hÔ-±Ù-∫GÙG-ffiz-q∫¤-
hPÙ≈-ªÙh-<¤-fz≈-æ§-ªÙh-qº-ª¤h-VÔ≈-{Ôh-<¤-ªÙh. hÔ∫¤-DfiP≈-BÔæ-m¤-h-zº-PÙ≈-m≈-mP-
VÙ≈-Z§≈-æÔm-{≈-q-§-∏h-m›z-xÙG≈-Mæ-Dz-<¤-±m-º¤G-q-±Ù∫¤-§Z§-IÙ≈-z«k›º-{≈-q-
hÔ-ª¤m. P-±Ù≈-hPÙ≈-D§≈-º¤G-q-hP-∫W¤G-dÔm-D§≈-<¤-º¤G-q-hÔ-z∑¤m-{§≈-«[¤PXÔ-hP-
GbÙº-z¡¤G-G¤-xÙG≈-≈fi-øÀ‡P-z∫¤-±Ùº-z∫¤-fh-wm-±flm-z≈§-±flæ-z«k›-æÔm-{≈-ªÙh. ±m-º¤G-
G¤-fÙG-m≈-∫W¤G-dÔm-D§≈-<¤-º¤G-q-≈ÙG≈-<¤-GÙ-dÙG≈-∏z-q-¡Ô≈-ffiz-<P-wæ-VÔº-mP-VÙ≈-
<¤≈-«?z≈-ºÔ-m›z-xÙG≈-±m-º¤G-q-±Ùº->¿h-q∫¤-±m-º¤G-¢P≈-q∫¤-fz≈-æ§-G≈º-q-∑¤G-
vÙh-<¤-ªÙh. VÙ≈-<¤-hzfi-F¤h-T¤G-±m-º¤G-hP-∫|Ôæ-z-ªÙh-q-§fÙP-zº-ª-§±m-BÔ-∆¤h-§Ùh.
∫Ùm-<P-mP-q∫¤-øe-I‚z-<¤≈-hPÙ≈-ªÙh-Gm≈-±flæ-¡Ô≈-qº-∫zh-zØÙm-{Ôh-<¤-ªÙh-«ez≈-±m-
º¤G-q-±Ù≈-zdG-hrh-hP-∑¤z-∫W‚G-G¤≈-∫≤§-zfi-J¿¤P-∫h¤∫¤-«?Ùº-¢P≈-q-hÔº-P-±Ù≈-hÙ-«oP-
vÙh-hGÙ≈. hÔ-z∑¤m-mP-VÙ≈-<¤≈-<P-æÙ-250º¤P-≈Ô§≈-<¤-zdG-hrh-{≈-ªÙh-T¤P-. ∫h≈-
q∫¤-æÙ-M„≈-mP-Z§≈-æÔm-q-§P-qÙ≈-GbÙº-z¡¤G-G¤-xÙG≈-≈fi-øÀ‡P-z∫¤-VÙº-z-∫GÙG-M„∫¤-fh-
±Ùh-zøe-{≈-•ÙP-ªÙh. ≈Ô§≈-hP->¿h-q∫¤-fh-P-±Û∫¤-§EÔm-M-VÔ-ºfi-GbÙP-«¿h-PÙ≈-m≈-±m-
º¤G-q-±Ùº-zÙh-q∫¤-dÙG≈-q-§fÙ-zÙ-ªÙh-q∫¤-Z§≈-æÔm-q-±Ùº-∑¤z-∫W‚G-G¤≈-mP-q-§-ª¤m-§Dm-
±Ùº-DÔ-wm-W¤-ªÙP-«?Ùº-zøe-M„∫¤-«?›æ-∫hÔh-{Ôh-<¤-ªÙh. M„-§±m-hÔ-æ-zdÔm-≈-PÙ≈-<¤≈-∂¤≈Œ-



2   zÙh-<¤-±m-º¤G-h›≈-hÔz.

;m-≈m-GÆflG-æG-«¿Ùz-GZÔº-DP-h›-ªÙh-q∫¤-§D≈-hzP-º¤-T◊̂ - Ô̂-∂¤̂ œ-≈m-H¤->¿h-q∫¤-±m-
º¤G-zdG-hrh-DP-h›-zBÙh-q-ª¤m. «KÙ§-MG-q∫¤-«?z≈-≈fi->¿h-q∫¤-æ≈-;-{Ôh-«eP≈-§fÙP-
ffiz-q∫¤-∫y‚æ-V≈-zM„h-DÙP-G¤≈-mP-VÙ≈-<¤-«[¤P-XÔ-hP-zbP-«[Ù§≈. im-¡Ô≈-«KÙ§-q-≈ÙG≈-
<¤≈-¡›G≈-AÔm-W¤-ªÙP-fh-«¿Ùz-¢ÙP-{≈-ffiz-ªÙh. h›≈-ºz≈-§P-qÛ∫¤-º¤P-mP-q-±Ù≈-Z§≈-
æÔm-hÔ-º¤G≈-<¤≈-GP-∏G-æ-zG-wÔz≈-hP-zhÔ-B¤h. {§≈-q-vÙh-ffiz-<¤-ªÙh-q∫¤-ª¤h-VÔ≈-
{≈-ªÙh-q-§-∏h. Z§≈-æÔm-H¤≈-GbÙº-z¡¤G-G¤-xÙG≈-≈fi-øÀ‡P-z∫¤-±Ùº-z-hÔ-Z‡P-h›-∫IÛ-G¤-
ªÙh.

§D≈-hzP- Ô̂-∂¤̂ œ-≈m-æG≈-<¤≈-GÙP-G≈æ-H¤-ª¤h-VÔ≈-æ-Mz-BÙº-{Ôh-§Dm-h-V-±m-
º¤G-q-ªÙh-q-hP-. «ÙK§-zMz-q≈-DÙP-FÙ-hP-∑Ôh-«oP-G¤-xÙG≈-≈fi-øÀ‡P-z∫¤->¿h-q∫¤-V-¡≈-
hÔ-∑¤-zº-{≈-m≈-±Ùº-z-z∏P-qÙ-n§≈-BÔ≈-<¤-ªÙh-q-ºÔh-TÔ≈-zXÙh-<¤-∫h›G .∫h¤≈-∫±Ô-
z∫¤-xÙG≈-≈fi-øÀ‡P-z∫¤->¿h-q-hP-P-±Ù∫¤-{-uÙh-hzº-Øz≈-∫i-zÙ-MG-ffiz-M„∫¤-ºÔ-z-CÊmH¤-ªÙh.
Z§≈-æÔm-q-±Ù≈-Gm≈-«eP≈-DG-qÛ∫¤-«?z≈-≈fi∫P-≈Ô§≈-∑¤-zhÔ-hP-zG-wÔz≈-PP-«kÙh-ffiz-
<¤-ªÙh-q-zOÊz≈-ªÙh-T¤P-. ;Ô-æÙ-wÙº-m¤-ª-VÔ≈-§fÛ∫¤-GÆflG-æG-«¿Ùz-GZÔº-DP-G¤-§D≈-hzP-
qÙæ-Õ¤;-§Ôm-æG≈-<¤≈-mP-q∫¤-hGÔ-«¿ÙP-∑¤G-æ-zdG-hrh-{Ôh-«?z≈-§Ô-§h∫¤-O-øe-zfi∫¤-«?h-
O-VÔm-qÙ≈-hGÔ-«¿ÙP-hÔº-h=ÙG≈-ffiz-<¤-§Ôh-q-hP-. ∏P-∏¤P-hÔ-∫i∫¤-mP-zG-wÔz≈-PP-«kÙh-
§Dm-h-zº-DÙ-q≈-§fÙP-§-•ÙP-∑Ô≈-zXÙh-<¤-∫h›G.

ªP-hGÙm-q∫¤-§Dm-qÙ-G∑m-∑¤G-æ-§D≈-hzP- Ô̂-∂¤̂ œ-≈m-æG≈-m≈->¿h-q∫¤-∫wº-±h-
zdG-hrh-<¤-∫y‚æ-V≈-zÔh-uÙh-{≈-ªÙh-æ. DÙP-G¤≈-h-zº-zdG-hrh-DP-mP-zdG-
hrh-{≈-q∫¤-mP-m≈-§Dm-qÙ-hÔº-z∏P-qÛ∫¤-±Ùº-z-hP-∫|Ôæ-z∫¤->¿h-q∫¤-V-¡≈-§fÙ-¡Ù≈-
∫h›G-TÔ≈-zXÙh-<¤-∫h›G

DÔ-wm-∫h¤-º¤G≈-π-z-§P-qÛ∫¤-º¤P-«KÙ§-MG-§Dm-H¤-hGÔ-∫h›m-q-Æ§-æ≈-G∑m-æ-§Ôh-
q-ª¤m. §D≈-hzP- Ô̂-∂¤̂ œ-≈m-H¤≈-GmÙm¡›G≈-VÔm-qÙ-ªÙh-q∫¤-æ≈-;-{Ôh-§Dm-H¤-§¤-±Ùº-
Z§≈-∑¤z-{≈-q-∑¤G-PÙ≈-æ-z¡h-{„P-. mP-q-§¤m-q∫¤-§¤-hÔ-±Ùº-≈Ô§≈-zG-wÔz≈-≈fi-z«KÙ§-
M„∫¤-«¿Ùz-¢ÙP-vh-hÔ-zh›m-yG-zMh-<¤-XÔ≈-≈fi-≈Ô§≈-±Ùº-z∏P-qÛ∫¤-xÙG≈-≈fi-øÀ‡P-z∫¤-DÙP-±Û∫¤-
>¿h-q∫¤-V-¡≈-hÔ-GÙP-∫wÔæ-∫IÛ-G¤-ªÙh-qº-¡Ô≈-ªÙh.

∫h¤≈-G-ºÔ-GÛ-G¤-ªÙh-ºÔh-TÔ-m. hÔP-∫≤§-zfi-J¿¤P-∫h¤¤∫¤-mP-zdm-øÀ¤P-hP-∑¤-zhÔ∫¤-VÔh-
∫zh-zØÙm-{Ôh-§Dm-hP-hI-zÛ∫¤-§Z§-∑¤-§Ùæ-zM„h-∫|Ôæ-z-{Ôh-§Dm-H¤-§¤-≈Ôº-hP-∫GÙ-
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∫F¤h-hGÙ≈-qº-z«em-H¤-ªÙh. fz≈-æ§-hÔ-º¤G≈-m¤-hGÙ≈-q-hGÔ-§±m-ªÙh-q-§-∏h-∫IÙ-
≈ÙP-ªP-VflP-VflP-ª¤m. EÔh-<¤≈-«®m-hP-Dz-≈ÙG≈-zÔh-uÙh-{Ôh-§¤-hGÙ≈-æ. EÔh-<¤≈-mP-
q∫§-VÙ≈-æfiG≈-G∑m-hG-<P-Z§≈-æÔm-{Ôh-§¤-hGÙ≈.  P-±Ù-±P-§º-§¤-±Ô-hÙm-h§-økm-
q-hP-∑¤-zhÔ∫¤-PP-zBæ-M„∫¤-m›≈-q-ªÙh-T¤P-. P-±Ù≈-Z§≈-æÔm-hÔ-G-hPÙ≈-ªÙh-§¤-±Ô∫¤-mP-
zCÊm-ffiz-qº-•„æ-∑¤z-GP-ffiz-{Ôh-hGÙ≈.

PÙ≈-m≈-fz≈-æ§-hÔ-º¤G≈-ºP-G¤-§¤-±Ô∫¤-mP-æG-z«eº-{-M„∫¤-fz≈-¡Ô≈-{Ôh-<¤-ªÙh-
æ. ym-æ-Gm≈-±flæ-Pm-q-u¤-hP-øÀG-qº-h›-zÙh-<¤-ª-P-z∫¤-Gm≈-±flæ-fÙ≈-«?z≈-≈Ô§≈-
BÙ-G¤-∫h›G .∫Ùm-<P-Gm≈-±flæ-hÔ-º¤G≈-æ-GhÙP-æÔm-{Ôh-ffiz-q-hP. Gm≈-±flæ-VÔ≈-Pm-
q-hÔ-∫i-fÙ≈-q∫¤-XÔ≈-æ∫P-∑Ô-«kP-wæ-VÔº-BÔ-G¤-§¤-∫h›G .∫h≈-q∫¤-Z§≈-•ÙP-æ-G∑¤G≈-
m-P-±Û∫¤-«k›G-z«Sæ-±P-§-x¤-xÙG≈-m≈-§¤m-qº-mP-≈Ô§≈-<¤-iG-qÛ∫¤-±Ùº-z≈-z∏Ù-G¤-ªÙh-
q-z«em-ªÙh. ±Ùº-z-hÔ-º¤G≈-∫GÙG-{Ôh-<¤-fz≈-æ§-ªG-¡Ù≈-m¤-±Ùº-z-hÔ-º¤G≈-GhÙP-æÔm-
{-M„∫¤-m›≈-q-hÔ-GÙP-§fÙº-GbÙP-hGÙ≈. Gæ-bÔ-§¤∫¤-∫W¤G-dÔm-∫h¤-∫±Ù-Gm≈-ffiz-hGÙ≈-m-
zhÔ-B¤h-hP-≈Ô§≈-zG-wÔz≈-hGÙ≈-M„-Gæ-VÔm-qÛ-ª¤m. hÔ-∫i-§-{„P-m-P-±Û∫¤-h–-y‚G-±Û∫¤-
§¤-±Ô-B¤h-qÙ-§Ôh-q-hP-. h;∫-Pæ-mP-øÀ‡P-zº-§-∏h-§¤-±Ô-ffiP-Pfi-ªÙP-z∫¤-ZÔm-D-ªÙh. x¤-
hPÙ≈-qÛ∫¤-∫≤‚G≈-CÊm-H¤≈-GP-§±§≈-zhÔ-B¤h-hP-§¤-±Ô-B¤h-qÙ-zCÊm-ffiz-<¤-ªÙh-ºfiP-. hÙm-
h§-H¤-zhÔ-B¤h-zCÊm-qº-P-±Ù≈-mP-≈Ô§≈-ªº-M≈-GbÙP-hGÙ≈.

∫DÙm-∫≤¤m-H¤≈-«oÔ-F¤h-hÔ-hÔP-h›≈-<¤-∫y‚æ-V≈-hP-§¤∫¤-n§-hrÙh-<¤≈-GbÙº-±z≈-±h-
§Ôh-z∏Û-G¤-ªÙh-q-hÔ-Õ-º¤∫¤-hG›-q∫¤-ZÔº-GT¤G-G¤-AÔm-Pm-H¤≈-G≈æ-qÙ-z«em-ªÙh. ∫W¤G≈-
«?›æ-H¤-{-uÙh-hÔ-º¤G≈-≈Ô§≈-zG-wÔz≈-§Ôh-q∫¤-dG≈-ª¤m-∑¤P-. P-±Ù≈-n§-hrÙh-hP-Gmh-
æ-∫w¤G≈-q∫¤-æm-∫hÔz≈-{Ôh-qº-z∏P-xÙG≈-<¤-z≈§-}¿Ùº-G∑¤-z∑G-«eÔ-æm-∫hÔz≈-{-hGÙ≈.
P-±Ù≈-∫W¤G≈-«?›æ-º¤P-æfiG≈-hP-∫DÙm-∫≤¤m-æ-wº-LÙæ-{Ôh-z∑¤m-q∫¤-h§G-hÔ∫P-P-±Û∫¤-
ZÙm-§ÙP≈-hP-∫|Ôæ-z∫¤-≈Ô§≈-hÔ-æ-{Ôh-<¤-ªÙh-q-im-hGÙ≈..

(x¤-i¤æ-i‚P-æ≈-z«em-∫≤¤m-Z¤m-{Ôh-<¤≈-zÙh-ª¤G-b‡-wz-∫H„º-∑›≈. zÙh-§¤∫¤-ºP-hzP¸. æÙ- 43
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mP-VÙ≈-hP-±m-º¤G-hzº-H¤-∫|Ôæ-æ§-æ-øe-z.
{-∫wfiº-øÀ‡m-I‚z-M-§±Ù.

fÙG-§∫¤-J¿ÔP-G∑¤.

DÙ-zÙº-n§-qº-hrÙh-q∫¤-¡Ô≈-ºz-<¤-«eÙz≈-§Ôh-q≈-§-±h. zØÙm-∫I‚≈-<¤-zP-Øæ-hÔ-z≈-
<P-øÀÙh-q≈-º¤G≈-q-G≈º-q∫¤-øe-I‚z-<¤-n§-G∑G->¿h-q∫¤-i‘-Mº-¡ÙP-ffiz-§¤m-GP-øeº-ªP¸.
zÙh-<¤-hqÔ-§≤Ùh-DP-G¤-hzfi-∫≤¤m-§VÙG-hP-. ±m-º¤G-±m-q-m≈-GÛ-O¤G-∏z-∑›≈-<¤≈-§ffim-
∫H„º-hP-ºÙG≈-wm-z;∫-i¤m-∫ÙG .∫Vº-Tm-øeº-æÙ-ºÔº-mP-q∫¤-hGÙm-«kÔ-n§≈-æ≈-ºz-
∫{§≈-hGÔ-z∫¤-z¡Ô≈-GZÔm-H¤-§±m-z∏P-u¤-zÙº-z«o§≈-q-DG-T¤G-G¤≈-hzfi≈. mP-q∫¤-
G∑›P-æfiG≈-æ-«¿Ùz-GZÔº-GmP-hP-GmP-z∑¤m-q∫¤-G∑Ùm-BÔ≈-I‘-«?Ùº-zM-GT¤G-§-∏¤m-Æ§.
±m-º¤G-∏z-¢ÙP-G¤-GÙ-«?z≈-GmP-z-hP-«ez≈-z«e‡m-H¤≈-DÙ-zÙ∫P-hqÙm-G≈≈-}¿-§-7Bz≈-
XÔ-«®m-º¤∫¤-F¤-∫≤¤m-º¤m-qÙ-VÔ-§VÙG-G¤-ffiG≈-zBÔh-z;∫-i¤m-æ-zdÔm-m≈-hÔ∫¤-±ÙG≈-Iæ-h›-
zBÙh-ffiz-q. GT¤G-{≈-m-h-øeº-z≈Ùh-m§≈-<¤-≈-zÙm-CÊm-z∑¤m-q∫¤-zGÙ-«?æ-h›-z≈§-æ.
GZ¤≈-{≈-m-«Sº-{≈-<¤-æ≈-<¤≈-∫wP≈-q∫¤-n§-«®¤m-H¤-hGÔ-∫|≈-Eh-qº-z-∑¤G-<P-ª¤m-
M„-ºÔh. GP-øeº-∏z-¢ÙP-fÔP≈-D-¡≈-¡¤G-b‡-zTº-ffiz-qº-hG∫-±Ùº-zT≈. fÙG-§∫¤-Gb§-
∫h¤-∏z-¢ÙP-fÔP≈-z∑¤-q∫¤-«?z≈-hP-∫|Ôæ-z∫¤-•ÙP-{P-fÙº-zfi-∫h¤∫¤-J¿ÔP-G∑¤∫¤-Dfiæ-h›-fæ.

GT¤G .mP-VÙ≈-hP-±m-º¤G-hzº-H¤-fÙG-§∫¤-zM„h-º¤§-æ-øe-z.
zÙh-§¤-wæ-VÔ-z∫¤-z≈§-PÙº-±m-º¤G-q∫¤-D-xÙG≈-m¤. mP-VÙ≈-<¤-øe-I‚z-æ≈-G∑¤-M-º¤P-
h›-HÔ≈-q∫¤-I‚z-§f∫-∫Vº-ªm-q-∑¤G-G¤-∫≤¤m-«eP≈-G≈º-q-«eÔ. §¤G-fÙP-æG-∏¤m-H¤-hPÙ≈-
qÛ∫¤-º¤G≈-Æ§-D≈-æÔm-{Ôh-ffiz-T¤P-. BÔ-z-«S-x¤-hP-æ≈-∫|≈-<¤-n§-G∑G-≈ÙG≈-¡Ùh-«?z≈-
§GÙ-zÙ-∫yÔh-h›-GªfiG≈-bÔ-ª¤h-VÔ≈-§Ôh-q∫¤-øe-uÙh-ºP-æfiG≈-qº-V-∫WÙG-{-∆¤h-æ-{≈-<P-ªÙh.

W¤-«?h-h›-hGÔ-VÙ≈-<¤≈-hÔ-ªP-º¤G≈-G≈º-H¤-D≈-æÔm-∫h¤-hG-GT¤G-G¤≈-GT¤G-æ-¡G≈-
∫HÔh-m≈-I‚z-q-Æ§-§-ª¤m-H¤. G≈º-∫y‚æ-H¤≈-zCÊm-q∫¤-MP-¡Ôæ-hqG-±h-«eÙP-yG-
G¤-zº-æG-§f¤æ-z∑¤m-§fÙP-z-hP-. hÔ-z∑¤m-ZÔ-zº-øe-z∫¤-¡Ô≈-æ-uh-l›æ-y-§Ù-hG-<P-
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º¤-zÛ∫¤-±h-h›-«oP-«eÔ-n§-q-h›-§º-∫{Ôh-m›≈-q-m¤-;›m-H¤-hPÙ≈-≈fi-zøeº-ªÙh-q≈. §¤G-zÆfl§-
q-§-GbÙG≈-Õfi-±flG≈-<¤≈-æ§-G∑m-§¤-Ω[Ôh.

TÔ≈-q≈-<P-±m-º¤G-q∫¤-øe-z-hP-I‚z-§f∫¤-n§-G∑G-±Ùh-hqG-æ≈-Ω[Ôh-q∫¤-Gm≈-
æfiG≈-hP-hGG-xÙG≈-<¤-hPÙ≈-qÙ-≈ÙG≈-mP-q∫¤-G∑›P-æ≈-z¡h-q-øeº. ªP-hG-q∫¤-Gm≈-
æfiG≈-<¤-xÙG≈-æ-hrh-z«k›º-{Ôh-fz≈-<¤-º¤G≈-q-hP-V-;›m-m≈-§±flP≈-qº-§-∏h. Gm∫-
zÛ∫¤-æÙ-M„≈-<¤-{„P-º¤§-hP-∫wÔæ-∫I¤z-æ-∑¤z-∫W‚G-{-zº-VÔ≈-§DÙ-Gæ-h›-VÔ-z∫¤-¡Ô≈-ªÙm-
«o-∫≤Ù§≈-<¤-I‚z-§f∫-∑¤G-hP-. h-øe∫¤-Vº-∫≤§-J¿¤P-∫h¤∫¤-«KP-G¤-hPÙ≈-{„P-∫y‚æ-V≈-
<¤-Øæ-¡›G≈-n§≈-<P-±m-º¤G-q∫¤-øe-z-hP-I‚z-§fº-∑›G≈-m≈->¿h-q∫¤-∫Vº-«KÙ-xÔ≈-bÔ-
G≈º-CÊm-H¤≈-∫GÙ-±flG≈-q-¡-«eG-ª¤m-h›≈. P-±Ù≈-<P-§-∫ÙP≈-qº-µ≈-∫y‚æ-J¿ÙG-V≈-
<¤≈-GP-z∫¤h›≈-ºz≈-∫h¤-øe-zfi∫¤-G∑›P-æ§-¡-«eG-∫hÔh-hGÙ≈-q- Ù̈≈-§Ôh-h›-≈ÙP-. G≈º-hº-
ºP-æfiG≈-∫h¤∫¤-D-xÙG≈-æ-h›≈-m§-ªP-hGG-{-GmP-§-∫Ù≈-q-∑¤G-hP-§¤-ºfiP-z-∑¤G-<P-ºÔh.

hÔ∫¤-x¤º-Gm∫-zÛ∫¤-æÙ-M„≈-¡¤G-G¤-{„P-º¤§-G∑¤º-z∏fiP-«eÔ-z¡h-m. hP-qÛ-x¤-J¿¤P-ªfiæ-
H¤-§-¡¤-;∫¤-VÙ≈-æfiG≈-∫≤¤m-q-n§≈-<¤≈-<P-Mæ-qÙ-hP-. hqfiP-«kÔz≈-bÔ-º¤G≈-G≈º-H¤-
Gb§-¨-§Dm-n§≈-§f∫-wfih-hP-. zÆÙm-h›-∫W‚G-q. G≈Ùm-qÙº-z∆ÔG≈-q-≈ÙG≈.

±m-º¤G-q∫¤-øe-I‚z-«?Ùº-æ-fÙG-§º-hGG-q-±-fG-VÙh-ºÔ-Mz-±Ùh-∫h›G .ª¤m-m∫P-
x¤≈-µ≈-∫y‚æ-J¿ÙG-V≈-<¤-∫wº-Ø-•„º-iG≈-q∫¤-hzP-G¤≈-x¤-ºÙæ-H¤-hPÙ≈-qÙ-wæ-VÔ-zº-
hzP-zNÂº-H¤-«eÙz≈-¡›G≈-hP-. M-BÔh-<¤-∫±º-æÙP≈-≈ÙG≈-«Sº-æ≈-<P-º¤§-H¤≈-ªº-
M≈-DÙ-m-{„P-zº-zdÔm. Mæ-qÙ-hP-øÀm-h›-hqfiP-«kÔz-T¤-Æ§-{≈-<P-±Z¤-§-Mz-¡º-æG-
q≈-§¤-DÔz≈-q≈-m. DÙP-±Û∫¤-VÙ≈-æfiG≈-<P-æfiG≈-G≈º-q∫¤-mP-h›-§¤-∫yÙh-z∑¤m-h›-mm-
bm-H¤≈-zTflG-«eÔ-F-…¤æ-æÔ-z-∑¤G-¡Ùh-hGÙ≈-{„P-± z-≈ÙG≈-<¤≈-Õfi-±flG≈-m¤-Õfi-±flG≈-ºP-
«eÔ-zhÔm-hÙm-hrÙh-{Ôh<¤-±h-§∫¤-Ω[Ôh-hÙm-æ-wm-Ω¿z≈-VÔm-zOÊz-ffiz-qº-zGÔG≈-hP-zº-
Vh-T¤G-b‡∫P-z«[h-VÙG .h-øe∫¤-u¤-±ÙG≈-mP-h›∫P-±æfiG≈-G≈º-q∫¤-Gb§-∏fiº-Æ§-fÙ≈-
m. Õ◊-DÙ-§fi-«eÔG≈-q-∑¤G-ºÔh-TÔ≈-§¤G-zIh-±m≈-ª-§±º-«oP-{Ôh-q-hP-. øÀG-hÙm-h›-
mP-VÙ≈-<¤-øe-I‚z-æ-Z§≈-•ÙP-hP-GÙ§≈-∫i¤≈-VÔ-z∫¤-GP-∏G-≈fi-ºfiP-z-∑¤G-G¤≈-±m-º¤G-
G¤-G∑¤-Ø∫¤-øe-I‚z-J¿ÔP-∑Ùº-mP-VÙ≈-hP-±m-º¤G-hzº-Z§≈-∑¤z-<¤-xG-æ≈-≈ÙG≈-GmP-m-
DÙ≈-≈P≈-M≈-<¤-G≈fiP-ºz-æ-ª¤h-dÙm-§¤-{Ôh-qº-øUÔ-ØÔ-zlº-H¤m-ªÙh-æ. DÛ-m¤-Bz≈-∫IÛ∫¤-
D-xÙG≈-æ≈-º¤P-h›-HÔ≈-q∫¤-§¤-ºP-±flG≈-§¤-∏¤m-q-∑¤G-ºÔh-TÔ≈-h-øe∫P-¡Ùh-∆¤h-<P-hÔ-æ≈-
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«¤[P-m-z-∑¤G-G-m-ªÙh.
∫h≈-q∫¤-æÙ-ºz≈-øS-zTfl∫¤-GÙP-h›-J¿¤P-∫h¤∫¤-x¤-ºÙæ-h›-{„P-z∫¤-¡Ô≈-ªÙm-Tm-H¤-§¤-«o-(≈-

ªm-≈¤∫¤-§D≈-q-§P-qÛ-∑¤G-≈P≈-M≈-æ-hh-qº-H„º-bÔ-mP-qº-H„º-T¤P-. ∫G∫-∑¤G-ºz-
b‡-ªP-{„P-)ªÙh-qº-§-∏h. h-øe∫P-±m-º¤G-DÙ-m∫¤-æ§-m≈-º¤G-Gm≈-<¤-GÙ-dÙG≈-wfiæ-
h›-x¤m-q∫¤-§D≈-VÔm-∫G≈-mP-VÙ≈<¤-øe-I‚z-æ-hh-q-hP-ª¤h-VÔ≈-{Ôh-z∑¤m-q-m¤-±m-º¤G-
G¤-øe-I‚z-æ-ª¤-§-ºP≈-qº-mP-VÙ≈-<¤-GÙ-hÙmæ-zG-VG≈-§ffiG-qÛ-∑¤G-Õfi-±flG≈-<¤≈-zØÔG≈-
q-Gbm-m≈-§¤m-æ. DÙP-±Ù≈-§fÙP-•ÙP-z-m¤-x¤-ºÙæ-H¤-hPÙ≈-qÙº-h›≈-dG-b‡-Gm≈-q∫¤-•„º-
zBÙh-ºP-G¡¤≈-<¤-n§-q-«eÔ-x¤∫¤-hPÙ≈-qÙ-GP-∑¤G-I‚z-§-fG-m≈-ªfim-º¤P-§¤-«kÙh-qº-∫wÙ-
M„G≈-{Ôh-q∫§-J¿ÙG-∫E„G-q-z∑¤m-|Ôæ-∏¤P-VÔ-z. J¿ÙG-V≈-ªÙ-∫y‚æ-æ≈-æÙ-¡≈-«SÙ§-§fÙP-
∏¤m-q≈-hÔ-m¤-≈P≈-M≈-<¤-G≈fiP-ºz-æ≈-z∑Ôh-±flæ-hP-¡¤m-b‡-§ffim-qº-zdÔm. mP-VÙ≈-æ≈-
G≈fiP≈-q∫¤-∫h›≈-{≈-<¤-zÙm-æ-z∑G-q∫¤-«kÙ§-±¤G-«?Ùº-æ-G∑¤-m≈-»-æ≈-hGÙ≈-{„P-z-ºÔh.

hqÔº-m. P-±Û∫¤-§¤G-¡Ô≈-<¤-uÙh-ªfiæ-h›-ªÙh-q∫¤Vfl-f¤G≈-GT¤G-G¤-∫zz-±h-æ-§±Ùm-
m. wæ-VÔº-§¤G-zÆfl§-V-GT¤G-G¤-ªfim-±h-æ≈-∫GÙº§Ôh-<P-. hÔ∫¤-mP-G¤-l›æ-µ≈-n§≈-
æ-µ≈-∫y‚æ-ªÙ-V≈-zM„h-m≈-zøe-«?z≈-»-TP-|Ôæ-∏¤P-VÔ-z∫¤-n§-q-§fÙP-ffiz. ∫h¤-hG-
m¤-≈P≈-M≈-<¤≈-∫h›≈-{≈-<¤-zÙm-f§≈-Th-«?h-T¤G-«?h-T¤G-b‡-∫H„º-z-hP-. «?h-T¤G-
º-ºÔº-ªP-«?h-Æ§-zM-yG-§P-qÛ∫¤-«SÙm-h›-µ≈-∫y‚æ-ªÙ-V≈-<¤-i-M-{„P-§Ôh-<P-hPÙ≈-qÛ∫¤-
ºP-G¡¤≈-hP-§ffim-q∫¤-«kÙ§-±¤G-∫h¤-øe-zfi-G≈fiP≈-qº-f§≈-Th-§EÔm-q∫¤-ªÔ-¡Ô≈-hP-. ªP-
m-fº-æ§-H¤-xÙG≈-Æ§-ºP-M„h-æ-BÔ-hGÙ≈-qº-zdÔm-±m-º¤G-q-hG-<P-M„-AÔm-hÔ-hP-hÔ∫¤-
º¤G≈-æ≈-mP-VÙ≈-æ-ª¤h-VÔ≈-hP-±Ùh-hqG-G¤-º-zº-z∑§-z∑¤m-h›-∫DÙº-zº-§-∏h-mP-
q∫¤-G∑›P-æ≈-G≈æ-z∫¤-§PÙm-§fÙ-PÔ≈-æÔG≈-<¤-GÙ-∫wP-«eÔ-≈P≈-M≈-<¤-∑¤P-D§≈-∑Ô≈-Gm≈-
w-ºÙæ-z-∑¤G-<P-ªÙh-TÔ≈-∫IÔæ-z¡h-z<Ùm-qº-z≈§-}¿Ù-GbÙP-hGÙ≈-q∫¤-Gm≈-zz-b‡-±flh.

GZ¤≈. mP-q-≈P≈-M≈-q∫¤-G∑›P-æfiG≈-hP-¢º-bÔ-±m-º¤G-q≈-æ≈-∫|≈-
<¤-n§-G∑G-∫hÙh-§¤m-æ-øe-z.

u¤º-≈Ô§≈-Tm-≈fi-ª¤m-ªP-«S-§∫¤-æ≈-ZÙm-H¤-∫wP≈∫|≈-≈fi-GbÙG≈-q-∑›-§-hGÙ≈-æ. hÔ∫¤-
mP-m≈-<P-∫DÙº-z∫¤-∫W¤G≈-q-æ≈-IÙæ-x¤º-n§-h;ºhGÔ-z∫¤-xÙG≈-æ-ª¤h-VÔ≈-hP-. øÀG-
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hÙm-h›-Bz≈-Gm≈-h;Ùm-§VÙG-G≈fi§-æ-hh-q-hP-hG-«oP-G¤-}¿Ù-«eÙz≈-∫H„º-z-§Ôh-q≈-G∑¤-
z«¿P-«eÔ-hGÔ-xÙG≈-≈fi-∫zh-zØÙm-GP-{≈-q-n§≈-x¤-§∫¤-§h›m-æ§-«[ÔG-{Ôh-<¤-V-AÔm-GÆÙ-
zÛ-∑¤G-G§-hG-q-≈P≈-M≈-<¤-Gm≈-≈fi-zIÙh-qº-æ§-ª¤G-øe-zfi∫¤-fÙG-§-«eÔ-«SÙm-h›-;›m-«¿ÙP-
z∏P-qÛ∫¤-≈Ô§≈-zBÔh-T¤G-hGÙ≈-q-mP-q-≈P≈-M≈-q∫§-mP-q-G¡Ôm-ºz-q≈-∫hÙh-q∫¤-
æ≈-|≈-<¤-©P-G∑¤-hP-zhÔ-z-VÔm-qÙ-∫I‚z-{Ôh-<¤-fz≈-<¤-∫W‚G-«KÙ-h§-q-hÔ-ª¤m. hÔ-æ≈-
økÙG-«eÔ-≈Ô§≈-Tm-æ-∫±Ô-z∫¤-z≈§-q-hP-¢Ùº-Pm-H¤-z≈§-q-ºP-M„h-æ-zTP≈-m≈. Mæ-
Dz-zº-h›-∫fz-∫≤¤P-hP-h§G-∫F‚G≈. §¤-h§P≈-æ-Eh-G≈Ùh-hP-§GÙ-«?Ùº-GbÙP-z-
≈ÙG≈-<¤-æ≈-∫G›æ-m¤. VÙ≈-hP-∫W¤G-dÔm-GP-G¤-xÙG≈-m≈-zOÊz-<P-§f∫-∫|≈-æÔG≈-
q∫¤-ªÙm-bm-Tm-∑¤G-§-ª¤m-æ. hÔ∫¤-º¤G≈-æ-W¤-Æ§-¢P-z≈-GP-∏G-ºP-Z¤h-æ-x¤-§º-zhÔ-
z∫¤-GÙ-«?z≈-m§-ªP-§Ôh.

Gæ-∆¤h-h-ºÔ≈-fÙz-q∫¤-dÔm-hæ-∫{Ùº-H¤-wfiP-qÙ-hÙm-ªÙh-h›-{-∫hÙh-m. ≈Ô§≈-Tm-u¤-
hP-øÀG-hÙm-h›-ºP-Z¤h-æ-GmÙh-{Ôh-<¤-zGÔG≈-hP-∆¤m-qÛ∫¤-º¤G≈-æ∫P-«[¤P-XÔ-hP-{P-≈Ô§≈-
zBÔh-hGÙ≈-q-«eÙm-q-≈P≈-M≈-<¤≈-G≈fiP≈-ªÙh-hÔ. W¤-«?h-h›. ≈Ô§≈-Tm-§¤-∆‚m-GP-∑¤G-
G¤≈. .zhG-æ-W¤-øeº-GmÙh-{≈-<P-. .z≈§-Pm-¢Ùº-z-§-ª¤m-qº. .«¿º-ªP-hÔ-æ-
wm-fÙG≈-¡ÙG .TÔ≈-hP-. ≈Ô§≈-Tm-GT¤G-G≈h-GT¤G-G≈Ù-{-z∫¤-zÙm-m¤-zhG-G¤≈-§-
æG≈-≈Ù. .∑Ô≈-q≈-<P-mP-q-G¡Ôm-ºz-q≈-∫hÙh-q∫¤-hGÔ-«k¤G-«tP-}¿P-G¤-Gmh-h§-q-
dÙG≈-q≈-≈Ù. .ª¤m-m∫P-∫h¤-hG-m¤-±m-º¤G-q≈-∫hÙh-q∫¤-l›æ-µ≈-y-§Û∫¤-n§-G∑G-«eÔ.
>¿h-q∫¤-Øæ-¡›G≈-æ≈-I‚z-q∫¤-hPÙ≈-{„P-zÔ§-G∏fiG≈-<¤-V-GP-h›∫P-GbÙG≈-§Ôh-q≈. «?z≈-
∫h¤º-EÙh-ºP-G¤≈-±m-º¤G-q≈-∫hÙh-q∫¤-x¤-ºÙæ-H¤-hPÙ≈-qÙº-z∑G-q∫¤-«kÙ§-±¤G-hP¸. ±m-
º¤G-q∫¤-øe-I‚z-«?Ùº-¡Ùh-hGÙ≈-q-æ≈-∫h¤-«?z≈-∫|Ôæ-z-GP-ªP-§¤-∫h›G-TÔ≈-z;∫-z<Ùm-
ªP-GmP-∆¤h. G-æ-ª¤m-bÔ-DÙ-zÙ≈-±m-º¤G-hzfi-hGÔ-XÔ-m¤-≈¤-(Janis)æG≈-≈fi-VÔh-h§¤G≈-
<¤≈-zTº-∫i¤∫¤-GÙ-«?z≈-}¿P≈-bÔ-Lm-æG≈-æ-±m-º¤G-q≈-≈Ô§≈-hP-≈Ô§≈-{„P-G¤-«?Ùº-hP¸.
æ≈-∫|≈-<¤-n§-G∑G-≈ÙG≈-∫hÙh-§¤m-zT≈-<¤-fh-±m-º¤G-q∫¤-PÙ≈-m≈-∫IÔæ-¡h-W¤-øeº-
z<Ùm-z∑¤m-ªÙh-∑›≈-qº-h{¤m-«?h-fÙG-G≈fiP≈-q-±m-º¤G-q≈-æ≈-∫|≈-hP-≈Ô§≈-<¤-n§-
G∑G-§¤-∫hÙh-TÔ≈-m§-ªP-z¡h-<¤m-ªÙh-q-§-ºÔh.  P-±Ù≈-zdG-hÙm-∫±Ùæ-zº-Vfl-¡Ôæ-
H¤-hPÙ≈-qÙ-hP-ªP-m-J¿ÙG-l›æ-∫y‚æ-æ§-zÔh-uh-m≈-∑¤z-∫W‚G-hP-hÔ-æ-±Ùh-hqG-ºÔ-{Ôh-
hGÙ≈-h›≈-≈Ô§≈-(mind)<¤-n§-G∑G-∫h¤∫¤-æ§-m≈-§fÙP-§-ffiz-qº-zdÔm-≈Ô§≈-∫h¤-∫i-
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∑¤G-ªÙh-TÔ≈-§f∫-GT¤G-b‡-z¡h-§-ffiz-qº-æfi≈-ªÙh. ∫Ùm-<P-P-±Û∫¤-ªfiæ-æfiP-æ-hPÙ≈-
≈fi-{„P-z∫¤-Gb§-M„h-DÔ-§±º-qÙ-ºÔ-ªP-{„P-ªÙh.

Z¤m-∑¤G-§Ù-\-zlz-BÙm-{„P-«eÔ-EÙ-G-∫W¤G-dÔm-∫h¤-hP-D-|æ-zbP-z-ºÔh. BÔ≈-h§m-
§æ-h›-GZ¤h-æÙG-q∫¤-«?z≈-§±§≈-hÔº-EÙ-G-E¤§-h›-æÙG-m≈-h-øe-ºP-PÔh-GZ¤≈-∫IÙ-hGÙ≈-
∑Ô≈-z«?›æ-z-M„m-h›-{≈-q≈-Z¤m-∑¤G-BÔ-h§m-hÔ≈-±m-º¤G-§D≈-Tm-∑¤G-Ghm-∑›-GmP-«eÔ-
∑¤z-∫W‚G-GmP-z≈-zfih-§Ôh-hÔ∫¤-fh-≈Ù-m≈-økP-∫DÙº-{ÔÔh-z∑¤m-q∫¤-hPÙ≈-qÙ-§P-qÛ-∑¤G-§fÙP-
z-ºÔh. hÔ-¡Ô≈-q-hP-∫|Ôæ-z-§Ôh-∫IÙ .∑Ô≈-G≈fiP≈-XÔ≈-z∑h-§Ù-GmP-. GP-øeº-±m-
º¤G-q≈-≈Ô§≈-<¤-n§-G∑G-«?Ùº-æ-∑¤z-∫W‚G-{Ôh-z∑¤m-q∫¤-«KP-ª¤m. ∑Ô≈-≈ÙG≈-§P-h›-
G≈fiP≈-qº-zdÔm-DÙ-zÙº-VÔ≈-G∏¤-zX¤h-VÔ-z∫¤-hG-q-≈P≈-M≈-<¤-GÙ-∫wP-hP-. §PÙm-§fÙ-
fº-q∫¤-Gm≈-≈fi-zIÙh-qº-§Ôh-h›-§¤-ºfiP-z∫¤-V-AÔm-x¤-mP-G≈P-G≈fi§-H¤-fz≈-¡Ô≈-∏z-§Û∫¤-
æ§-hP-ªÙm-bm. h•æ-D§≈-zTÙ-zMh-<¤-Gm≈-≈ÙG≈-zIÙh-qº-«k¤G-q-§¤-hGÔ-z∫¤-æ≈-
∫|≈-≈ÙG≈-±Ô-∫h¤-x¤∫¤-zº-§±§≈-h{Ô-∫{Ôh-<¤-∫GG-«KÙ-GÆÙ-zÙ-GZ¤≈-bÔ-mP-q∫¤-G∑›P-æ≈-
z¡h-q-n§≈-æ. ª¤h-VÔ≈-∫wº-zØÔG≈-¡¤G-fÙz-q-q-æ≈-±m-º¤G-q≈-mP-q∫¤-øe-I‚z-æ-
GbÙº-BÙm-m§-ªP-§¤-fÔz-q-hPÙ≈-G≈æ-ª¤m-q∫¤-±Ùº-«oP-{„P-∑¤P-. ZÔ-z∫¤-æÙ-¡≈-x¤-æÙ- 1996
æÙº-Õ-º¤∫¤-±m-º¤G-øÀm-DP-G¤-±ÙG≈-§¤∫¤-FÙh-zM-V-zh›m-Tfl-Æ§-H¤≈-VÙ≈-æ-hh-q-ªÙh-q∫¤-
n§-q-IP≈-fÙm-h›-{„P-z-∫h¤≈-±m-º¤G-q≈-VÙ≈-hP-æ≈-∫|≈-<¤-øe-zº-ª¤h-VÔ≈-fÙz-q∫¤-
M„-§±m-G≈æ-«eÙm-{≈-q-ª¤m.

G≈fi§. mP-q∫¤-§≤Ùh-hP-¢º-bÔ-±m-º¤G-q≈-∫hÙh-q∫¤-∫W¤G-dÔm-I‚z-«eP≈-
æ-øe-z.
h-øe∫¤-∫W¤G-dÔm-H¤-z;Ùh-h{¤z≈-∫h¤-mP-q-≈P≈-M≈-q∫¤-G∑›P-æ≈-G≈fiP≈-±flæ-øeº-m.
≈Ô§≈-Tm-u¤-§ffim-H¤-æ≈-hP-≈P≈-M≈-<¤-ffiG≈-«®Ùm-DÙ-m-æ-zdÔm-m≈-I‚z-T¤P-. I‚z-±flæ-
ªP-«eÙP-G≈fi§-∫W¤G-dÔm-∫h¤-§-VG≈-q∫¤-«S-ºÙæ-bÔ. §Ô≈-∆ÔG≈-XÔ≈-<¤-«eÙP-z«?æ-VÔm-qÛ∫¤-
Gm≈-«?z≈-hÔº. m§-§D∫¤-D§≈-m≈-ªÔ-øÀ-F¤-DfiG-Mæ-qÛ∫¤-∑æ-H¤-Ph-q-æ≈-Ω¿‚P-hP-§Ô.
Vfl-hP-≈-zT≈-º¤§-VG≈-≈fi-{„P-z∫¤-«eÔP-h›. z-±–-Tm-H¤-M-§±Ù-∑Ô≈-Q§≈-≈fi-hqG-±h-
zMh-F¤-ªÙh-q∫¤-hzfi≈-≈fi-º¤-Mæ-øÀ‡m-qÙ-M„-º¤m-qÙ-VÔ-«o-±ÙG≈-æ≈-I‚z-q. hqÔº-m. ¡º-
h›-¡Ôæ-;P-;-º¤. {P-h›-º¤m-qÙ-VÔ-Õ¤}À-m¤Ÿæ. m›z-b‡-qj®. øÀÙ-z◊Ç. hzfi≈-G≈Ôº-æ≈-Iz-



mP-VÙ≈-hP-±m-º¤G-hzº-H¤-∫|Ôæ-æ§-æ-øe-z.   9

T¤P-Vfl-ª¤-Gb¤P-h›-hqG-±h-zMh-F¤-hP-∑ÔP-h›-zMh-F¤-«eÔP-h›∫P-zMh-F¤-ªº-∫wG≈-ªÙh-
T¤P-. hqG-±h-z∑¤-F¤∫¤-fh-≈Ù-m≈-zP-º¤§-z∑¤-zØÔG≈. z∑¤-ºÔ-ºÔ∫¤-Q§≈-≈fi-hqG-±h-
V¤G-F¤-ºÔ-hP-. «eÔP-hzfi≈-≈fi-≈fi§-Tfl-Ø-G≈fi§-H¤-øÀ-ª¤-∑¤P-D§≈-VÔm-qÙ-h<¤æ-h›-n§-qº-Mæ-
z∫¤-DP-z∏P-. xÙG≈-z∑¤-æ-±æ-z∑¤. §±§≈-z∑¤-æ-lÙ-Õº-§Û-æ¤-;∫¤-øk›§-º-hP-. §Ô-
bÙG-Õfi-h›§-∂-º∫¤-BÔh±æ. {P-Vflz-¡¤P-G¤-mG≈-±æ. §±æ-º¤-øÀ-ª¤-∫h›m-≈-zT≈-DÙº-
ªfiG-G¤-z;Ùh-q-ª¤h-h›-∫ÙP-z∫¤-∑¤P-D§≈-¡¤G-G≈fiP≈-qº-§-∏h. hÔ-ªP-§±æ-∫Ùh-∫zº-
z∫¤-º¤-∏fiº-zP-º¤§-≈fi§-zØÔG≈-<¤-«eÔP-h›-«eÙm-q-µÙG≈-q∫¤-≈P≈-M≈-hP-. ªÙP≈-≈fi-hG-
q-≈ÙG≈-<¤≈-zÙm-G≈fiP≈-≈∫¤-Gm≈-F¤-¡Ôæ-H¤-lÙ-º¤P-∑Ô≈-q-«eÔP-h›-Z¤-π-qj®∫¤-Ghm-ªÙh.

º¤-hÔ∫¤-Ø-zº-º¤G≈-dG≈-<¤-hG∫-±æ-VÔm-qÙ-z∑¤. hÔ∫¤-§±≈-z∑¤º-øÀ-∫h›m-G≈P-z∫¤-
|G-wfiG-hP-. zh›h-∫WÙ§≈-G≈P-z∫¤-|G-wfiG .hzæ-H¤-|G-wfiG-ºÙP-VÔm. Gªfi-æfiP-
¡Ôæ-|G-≈ÙG≈-ªÙh-qº-§-∏h-hÔ-n§≈-<¤-x¤-§f∫-m-GªfiP-i‚P-E¤§-zh›m-H¤-IÙP-EÔº-<P-
ªÙh-qº-z¡h. hÔ≈-<P-§-±h-º¤-ºz-<¤-xÙG≈-z∑¤∫¤-D-EÔº-æ-Mæ-VÔm-º¤G≈-z∑¤∫¤-wÙ-|P-
hP-. §±§≈-z∑¤-æ-øUÙG-z∑¤. º¤-Mæ-H¤-xÙG≈-z∑¤-m≈-G≈Ôº-H¤-º¤-zh›m-hP-. ºÙæ-z∫¤-
§±Ù-zh›m-J¿¤P-z∑¤-J¿¤P-ym-§f∫-ª¤-øUG≈-º¤-hP-zT≈-q≈-I‚-z∑¤∫¤-±flæ-h›-z«?Ùº-ªÙh-T¤P¸.
¡º-h;º-qÙ-π-G§. {P-øYP-Dfi-I‚-z∑¤. m›z-h§º-qÙ-π‚§-qÙ. øÀÙ-≈Ôº-qÙ-≈ÙG-D∫¤-h{¤z≈-
bÔ-h-øe∫¤-∫≤§-J¿¤P-∫h¤º-PÙ≈-∫≤¤m-GmP-§Dm-ªP-ªÙh. GP-øeº-x¤-«oÙh-∫W¤G-dÔm-∫h¤∫¤-
VG≈-h{¤z≈-m¤-mP-q∫¤-G≈fiP-ºz-æ≈-<P-h{¤z≈-G∏fiG≈-π‚§-qÙ-hP-. ØÔ-§Ù-I‚-z∑¤. ØÔ-
§Ù-zP-º¤§-Tm-≈ÙG≈-∫i-§¤m-∑¤G-G≈fiP-∫h›G-<P-Ø-z∫¤-V-m≈-∫W¤G-dÔm-H¤-x¤∫¤-VG≈-h{¤z≈-
∫h¤-Z¤h-mP-q∫¤-øe-I‚z-∫Vh-«?z≈-»-TP-Gæ-VÔm-§¤m-m§-«[§.

±m-º¤G-q≈-<P-fÙG-§º-∫≤§-J¿¤P-∫h¤∫¤-h{¤z≈-G∏fiG≈-π‚§-qÛ-∑¤G-b‡-PÙ≈-∫≤¤m-{≈-
m≈-ªfim-º¤P-æfi≈-±Ùh∫h›G-<P-Õ-º¤-z-«?›-∑z≈- Neil Arm Strong π-z∫¤-fÙGb‡-zBÙh-
m≈-∫≤§-J¿¤P-æ-VÔ-¡Ôæ-zÔh-uh-hÔ-x¤º-zøe-«?z≈-«KÙ-P∫¤-z∏Ù-øe-zfiº-§fÙP-z≈-º¤§-H¤≈-«S-
§∫¤-±Ùh-hqG-æ≈-x¤-ºÙæ-h›-ªÙP-«eÔ-∫IÔæ-z¡h-G≈º-q-∑¤G-z<Ùm-q-ºÔh. hÔ-«S-mP-q-hP-
±m-º¤G-q-GZ¤≈-∫W¤G-dÔm-H¤-VG≈-h{¤z≈-æ-§ffim-§Ôh-<P-m§-∑¤G-±m-º¤G-q≈-<P-mP-
VÙ≈-æ≈-∫Vh-±flæ-øeº-º¤-Mæ-H¤-z;Ùh-qº-∫IÔæ-z¡h-z<Ùm-∆¤h-q-∑¤G-<P-ºÔh.

ª¤m-m∫P-mP-zTflh-≈Ô§≈-Tm-H¤-IÙæ-±flæ-m≈-z¡h-m. mP-q-≈P≈-M≈-q≈-z«?æ-
z-∫h¤∫¤-fÙG-§º-(u¤º-∫DÙº-z-æ-fÙG-§-§Ôh-<P-«KÙ≈-zÆm-H¤-hzP-h›-{≈-q-ª¤m-){„P-z∫¤-≈Ô§≈-
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Tm-m¤-ªÙh-D§≈-∆¤h-q∫¤-Mæ-qÙ-hP-. §Ôh-D§≈-«eÙP-q∫¤-Mæ-qÙº-PÙ≈-∫≤¤m-{-PÔ≈-æ≈.
Mæ-qÙ-hÔ-GZ¤≈-<¤-G∏fiG≈-wfiP-∫|‚-∆m-H¤-l›æ-µ≈-y-§Û∫¤-Ω¿z≈-¡›G≈-æ-zdÔm-ªÙh-q≈-≈Ô§≈-
Tm-H¤-fÙG-§º-∫zfi-∆¤m-y-§Û-∑¤G-∫WÙG-M„º-ffiG≈-}¿Ùº-∫DÙº-§Ôh-∆¤h. ª¤m-m∫P-h-øe∫¤-
Vº-±m-º¤G-q≈-≈Ô§≈-Tm-H¤-fÙG-§º-}ÀÔG-\Ô-º¤-ª-(bacteria)∑Ô≈-q∫¤∫zfi-∆¤m-hÔ-z∑G-
ªÙh-q-ºÔh. ∫WÙG-hGÙ≈-q∫¤-M„-§±m-m¤-±m-º¤G-§D≈-VÔm-wÔ-^Ô-º¤;-(Fredeirck

Griffith)æG≈-m≈-x¤-æÙ- 1928 æÙº-µ≈-∫y‚æ-ªÙ-V≈-<¤-fz≈-æ§-«o-±ÙG≈-uh-m≈-
fÙG-§∫¤-≈Ô§≈-Tm-H¤-IÙæ-wfiG≈-∫±Ùæ-zº-z≈§-}¿Ù-z∑¤-G≈fi§-zTfl-GZ¤≈-zbP-z∫¤-fÙG-§º-
±m-º¤G-«S-ºz≈-q-±Ù≈-∫W¤G-dÔm-D§≈-<¤-fÙG-§∫¤-ªfiæ-D§≈-m¤-∫{„P-z-z∑¤∫¤-GmÙm-¡›≈-
V-§-«[Ù§≈-qº-«?z≈-ºÔº-iG-b‡-∫x„º-z-hP-. §±§≈-ºÔº-º¤-zÙ-§Ô-∫zº-z-hP-. æm-
ºÔº-Vfl-∫|‚G-m≈-M-§±Ù-M≈-q-≈ÙG≈-h-øe∫¤-Vº-ªP-m›z-xÙG≈-<¤-æfiP-q-∫Gº-∫{„P-z∑¤m-
q-hP-GT¤G-§±flP≈-≈fi-D≈-æÔm-{Ôh-z∑¤m-ªÙh. DÙP-G¤≈-<P-hÔ-æfiG≈-G∑¤º-z∏fiP-«eÔ-}ÀÔG-
\Ô-º¤-ª-(bacteria)∑Ô≈-q∫¤-∫zfi-∆¤m-hÔ-fÙG-§º-G¡Ôº-G∏fiG≈-<¤-Dfi-z-§P-qÛ∫¤-±ÙG≈-q-hÔ-
æ≈-I‚z-qºz¡h-q-hÙm-æ-Gm≈-§¤m-H¤-zdG-hrh-zbP-z-ºÔh. T¤-øeº-zbP-∑Ô-m-µ≈-
∫y‚æ-ªÙ-V≈-<¤-æ§-m≈-GÙP-§±flP≈-G¡Ôº-G∏fiG≈-<¤-hPÙ≈-µ≈-n§≈-ªP-ªP-z;Ùæ-z∫¤-
§f∫-hÙm-æ- ¤̂-Õ¤m-ÕÔ-(DNA)m¤-∑Ô≈-q-{„P-∑¤P-. hÔ∫P-}ÀÔG-\Ô-º¤-ª-«o-±ÙG≈-∫±ÙG≈-q-
æ≈-I‚z-q-Ω[Ôh-q≈-≈Ô§≈-Tm-H¤-fÙG-§-∫h¤∫¤-«eÔP-m≈-{„P-zº-D≈-æÔm-{Ôh-hGÙ≈-{„P-ªÙh.

z∑¤. mP-q∫¤-dÔm-∫|Ôæ-hP-¢º-bÔ-±m-º¤G-q≈-∫hÙh-q∫¤-GhÙ≈-zT≈-<¤-wfiP-

D§≈-I‚z-«eP≈-æ-øe-z.
GhÙ≈-zT≈-<¤-wfiP-qÙ-Dfiº-h›-øU¤-z∫¤-≈Ô§≈-Tm-wæ-VÔz. w-§∫¤-Dfi-FG-G¤-{Ôh-ØÙæ-æ-zdÔm-
m≈-I‚z-ªÙh-q-∑›-§-hGÙ≈-§Ùh. hÔ∫P-dÔm-∫|Ôæ-H¤-G∑›P-æ≈-G≈æ-z-øeº. w-ª¤-Dfi-z-h;º-
qÙ-hÔ-§-ª¤-§Pæ-«KÙ-mP-h›-∫≤‚æ-z-æ≈-mP-G¤-Gm≈-«?z≈-≈fi-m›º-m›º-qÙ-hP-. §Ôº-§Ôº-qÙ.
mº-mº-qÙ. ∫yP-∫H„º-z. @-æG-∫H„º-q-≈ÙG≈-zM„h-m≈-º¤§-H¤≈-{¤≈-q-hP-. hº-
§. hº-ªÙæ. L≈-q∫¤-dÔm-∫|Ôæ-I‚z-q-≈ÙG≈-§hÙº-m-§hÙ-æ≈-G≈fiP≈-G≈æ-øeº. (hÔ-
øeº-H¤-h›≈-m-±Ô-W¤-∆¤h-zº-§h›P-E¤§-H¤-±flæ-h›-∫W‚G-)qº-z¡h-q-øeº-mP-q-≈P≈-M≈-
q≈-hÔ-øeº-D≈-æÔm-{Ôh-PÔ≈-ª¤m-æ. GhÙ≈-zT≈-<¤-wfiP-D§≈-≈fi-n§-¡Ô≈-∑›G≈-q∫¤-«S-M„m-
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<P-. M„-h›≈-<¤-n§-¡≈-m¤-BÔ-z-GT¤G-∫wÔm-q∫¤-hzP-h›-{≈-m. æ≈-<¤-zG-VG≈-zGÙ≈-
q-m≈-BÔ-∆¤h-Z¤P-§±§≈-§-¢º-zº-h›-ªÙh-æ. BÔ-z-h›-§-∫wÔm-q∫¤-hzP-h›-{≈-m-æ≈-<¤-
zG-VG≈-zGÙ≈-q-m≈-BÔ-∆¤h-§W‚G-§∫¤-BÔ-z-Z¤P-§±§≈-§-¢º-zº-h›-ªÙh-qº-G≈fiP≈.
∫|≈-h›≈-<¤-n§-¡Ô≈-<P-BÔ-∆¤h-GTG-G¤-hzP-h›-{≈-m-æ≈-hÔ∫¤-BÔ-∆¤h-I‚z-q-m≈-hÔ∫¤-∫V¤-
∆¤h-<¤-zº-h›-ªÙh-T¤P-. h›-§-∫wÔm-q∫¤-hzP-h›-{≈-m-BÔ-∆¤h-hP-qÛ∫¤-§¤P-G∏fiG≈-m≈-§f∫¤-
∫V¤-∆¤h-<¤-zº-h›-ªÙh-q-mP-q∫¤-G∑›P-æfiG≈-æ≈-z¡h-q∫¤-n§-¡Ô≈-∫wÙ-zBÙh-{Ôh-xÙG≈-
<¤-G∑›P-æ§-ª¤m.

±m-º¤G-qº-hÔ∫¤-«?Ùº-æ-hÔ-«S-∫IÔæ-z¡h-G≈æ-qÛ-∑¤G-§Ôh-<P-G∏fiG≈-zT≈-<¤-wfiP-D§≈-
I‚z-«eP≈-fh-ª-§±m-q-ºÔ-J¿ÔP-M„-∫h›G .±m-º¤G-q≈-hÔ∫¤-«?Ùº-z¡h-qº-^¤-ÕÔm-ÕÔ-
(DNA)∑Ô≈-q∫¤-l›æ-ym-H¤-«?Ùº-æ-∫IÔæ-z¡h-MG-hGÙ≈-q-BÔ-hPÙ≈-«?Ùº-∫Vh-«?z≈-Gmh-
hÙm-ªÙh-m-§Ôh-m-∑¤G-ºÔh. hÔ∫P- ¤̂-ÕÔm-ÕÔ-(DNA)∑Ô≈-q-§¤-≈fi-ºfiP-G¤-æfi≈-«eÔP-G¤-l›æ-
H¤-±ÙG≈-q∫¤-mP-ºÙæ-m-ºP-V≈-≈fi-Gm≈-q∫¤-l›æ-ym-VflP-Pfi-∑¤G-ª¤m-<P-. l›æ-ym-∫h¤∫¤-
º¤G≈-µ≈-∫y‚æ-ªÙ-V≈-zM„h-m≈-zøe-hGÙ≈-q-æ≈-P-±Û∫¤-§¤G-¡Ô≈-<¤-uÙh-ªfiæ-h›-æ≈-«¿-qÙº-
æÔm-§¤-ffiz.

u¤º-zbP-^¤-ÕÔm-ÕÔ-∏Ôº-z-m¤-µ≈-º¤G≈-§¤-∫i-z-º¤G≈-z∑¤-æ≈-I‚z-q-«eÔ-ÕÔ-W¤-≈¤-\¤-
(AGCT)zT≈-ª¤-GÔ-∫h¤-z∑¤≈-§±Ùm-q∫¤-µ≈-n§≈-Iæ-z«eº-zM„h-m≈-I‚z-qº-PÙ≈-∫≤¤m-
{Ôh-z∑¤m-ªÙh-æ. Gbm-«kÙh-{Ôh-ªfiæ-m¤-G≈Ôæ-(cell)H¤-hzfi≈-≈fi-ªÙh-q∫¤-øeÔ-l›æ-
(nucleus)∏Ôº-z∫¤-mP-h›-Gm≈-ªÙh-q≈-§hÙº-m-§¤-hP-∆ÙG-VG≈-<¤-º¤G≈-M„h-x¤-§-∫I‚z-
{Ôh-<¤-µ≈-∫y‚æ-u¤∫¤-§¤P-æ-^¤-ÕÔm-ÕÔ-(DNA)∏Ôº-z-ª¤m.

h{¤z≈-G∏fiG≈-<P-«?≈-∫≤ÔG≈-¡¤m-b‡-º¤P-§Û-∑¤G-x¤º-∫DÙº-BÙh-{Ôh-z∑¤m-q∫¤-n§-
q-hP-§±flP≈-¡¤P-. «?≈-∫I§-h›-ªÙh-q∫¤-l›æ-µ≈-æ-{Ô-§-;-º-(sugar)∑Ô≈-f-«[h-zbG≈-
ªÙh-<P-hÙm-æ-§Pº-V∫¤-º¤G≈-¡¤G-hP-. wÙ≈-wÔ\-(phosphate)≈ÙG≈-æ≈-I‚z-ªÙh-
æ. l›æ-µ≈-n§≈-<¤-zº-h›-ªP-Ω¿‚P-∫|Ôæ-§ffih-(hydogen bond)∏Ôº-z∫¤-∫fÔm-¡›G≈-
<¤≈-wm-±flm-h§-∫≤¤m-{≈-ªÙh. Gæ-∆¤h- ¤̂-ÕÔm-ÕÔ-æ-BÙm-¡Ùº-AÔm-zfi-M„h-æ∫P-hzP-qÙ-
§-±P-z-≈ÙG≈-∫{„P-z-ª¤m.

∫h›≈-µ≈-(molecules)∑Ô≈-q-µ≈-º¤G≈-§¤-∫i-z-Z¤-¡›∫¤-DÙP≈GbÙG≈-ª¤m-∑¤P-. ∫h¤-
n§≈-GT¤G-G¤-XÔ≈-≈fi-GT¤G-§ffih-m≈-mº-ºÔº-ªÙhqº-zøe≈-±Ùh-æ-øUG≈-fG-º¤P-§Û-∑¤G-
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∫F¤æ-∫E„h-{≈-q-hP-n§-q-¡¤m-b‡-∫i. µ≈-∫h¤-m¤-sÛ\¤◊m-(protein)∏Ôº-z∫¤-µ≈-º¤G≈-
<¤-ØÙ§-G∑¤-∑¤G-<P-ª¤m-∏Ôº.

G≈Ôæ-(cell)∑Ô≈-q-∆ÙG-VG≈-GP-∫i-∑¤G-ª¤m-ºfiP-GhÙ≈-zT≈-<¤-wfiP-qÛ∫¤-zØ§-G∑¤º-
H„º-q∫¤-l›æ-ym-§fº-ffiG-qº-∏Ôº-∑¤P-. l›æ-ym-∫h¤∫¤-x¤-z;Ùh-h{¤z≈-G∏fiG≈-æ-º¤G≈-
§¤-∫i-z-Z¤≈-zM-øÀG-ªÙh-T¤P-. mP-G¤-z;Ùh-q-m¤-G¡Ôº-G∏fiG≈-<¤≈-DÔP≈-q∫¤-Aæ-q-VflP-
Pfi-∑¤G-hP-Õ-m-§-m-ª¤m. ∫h¤∫¤-mP-h›-≈Ô§≈-Tm-ºP-Z¤h-<¤-º¤G≈-∫i-x¤-§-zBÔÔh-q∫¤-m›≈-
q-ªÙh-qº-§-∏h. W¤◊m-(Gene)∏Ôº-z∫¤-l›æ-ym-H¤-PÙ-z¡›≈-V-±P-ªÙh-q≈-hÔ-m¤-zfi-M„h-
x¤-§-BÔ-∫wÔæ-{Ôh-q∫¤-µ≈-º¤G≈-<¤-GÆÙ-zÙ∫§-øÀm-T¤G-{Ôh-q∫¤-AÔm-ªÙh-m-§Ôh-m-∑¤G-<P-
ºÔh. G≈Ôæ-ºÔ-ºÔ∫¤-mP-h›- ¤̂-ÕÔm-ÕÔ-ªÙh-<P-hÙm-{Ôh-±flæ-≈Ù-≈Ù-z-ª¤m. hqÔº-m. ∫G∫-
∑¤G-hÙm-«oÙh-∫I‚z-{Ôh-<¤-M„-hP-. ªP∫G∫-∑¤G-æfi≈-<¤-qG≈-q-≈ÙG≈-∫I‚z-{Ôh-ºÔh. C-
hP-≈Ôm-§Û∫¤-mP-G¤-l›æ-µ≈-æ- ¤̂-ÕÔm-ÕÔ-§¤-∏Ôº-zº-h{¤m-«?h-h›-sÛ-\¤◊m-(protein)∑Ô≈-f-
«[h-¢º-ªÙh.

h-h›P-hÔ∫¤-mP-h›-Gbm-«kÙh-{Ôh-z∑¤m-q∫¤-Dfi-ºÙ-§Ù-≤Ù§-(chromosome)∑Ô≈-q∫¤-h{¤z≈-
G∏fiG≈-<P-«?›h-q-∫F¤æ-z∫¤-n§-q-Tm-hÔ-µ≈-º¤G≈-§P-qÙ-∫|Ôæ-§ffih-{≈-q∫¤-h›§-zfi-mº-
§Ù-∑¤G-ª¤m-æ. æfi≈-«eÔP-h›-∫±ÙG≈-q∫¤-∫zfi-∆¤m-H¤-IP≈-hP-§Z§-q∫¤-Dfi-ºÙ-§Ù-≤Ù§-ªP-º¤G≈-
§¤-∫i-z-h›-§-ªÙh. §¤∫¤-º¤G≈-<¤-zfi-M„h-BÔ-∫wÔæ-{Ôh-q∫¤-M„-AÔm-æ-Dfi-ºÙ-§Ù-≤Ù§-V-ZÔº-G≈fi§-
ªP-m-ª-∑Ô-i‚G-ªÙhT¤P-. hÔ∫¤-mP-m≈-ª-IP≈-44æ-ÕÙ-\Ù-≤Ù§-(Autosome)∑Ô≈-f-«[h-
zbG≈ªÙh-T¤P-. øÀG-§-GZ¤≈-æ-dG≈-<¤-Dfi-ºÙ-§Ù-≤Ù§-(sex chromosome)∑Ô≈-∫zÙh-
æ-w-§∫¤-Dfi-FG-GZ¤≈-zM„h-m≈-Dfi-ºÙ-§Ù-≤Ù§-V-ºÔ∫¤-ª-ºÔ-zGÙ≈-fÙz-<¤≈-vÙh-z∑¤m-qº-zdÔm-
y‚G›-≈Ù-≈Û∫¤-fÙG-§∫¤-Dfi-ºÙ-§Ù-≤Ù§-H¤-xÔh-;-hÔ-w-æ≈-{„P-z-hP-. xÔh-;-hÔ-§-æ≈-{„P-«eÔ-º¤§-
H¤≈-y‚-G›∫¤-æfi≈-dÔm-∫±º-æÙP-{Ôh-z∑¤m-ªÙh.

w-§-GT¤G-æ≈-BÔ≈-q∫¤-«t‰m-§VÔh-ª¤m-<P-GÙP-G¤-W¤◊m-(Gene)∏Ôº-z∫¤-m›≈-¡›G≈-V-
«[Ù§-§-{„P-zº-zdÔm-zfi-«t‰m-GZ¤≈-<¤-{h-G∏fiG≈-≈ÙG≈-∫i-§Z§-ªÙP-§Ôh-q-G≈æ-qÛ-ª¤m-
<P¸. zfi-«t‰m-§±Ô-§∫¤-º¤G≈-æ-W¤◊m-H¤-m›≈-¡›G≈-∫≤‚æ-«eP≈-GT¤G-§±flP≈-≈fi-zz-q≈-PÙ-
GhÙP-hP-h{¤z≈-G∏fiG≈-»-æ§-GT¤G-b‡-I‚z-q-ª¤m. ª¤m-m∫P-hÔ-GZ¤≈-æ-z≈§-}¿Ù-GbÙP-
xÙG≈-≈ÙG≈-≈Ô§≈-<¤-∫EÔº-≈Ù-f-hh-h›-ªÙh-q≈. hÔ∫¤-«eÔP-m≈-±m-º¤G-q≈-≈Ô§≈-<¤-«?Ùº-
æ-∫IÔæ-z¡h-ffiP-Pfi-∑¤G-§¤-MG-fz≈-§Ôh-VG≈-ªÙh-ºÔh.
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u¤º- ¤̂-ÕÔm-ÕÔ-(DNA)∏Ôº-z∫¤-l›æ-ym-H¤-V-¡≈-GP-ºfiP-G¤-PÙ-z¡›≈-z∏Ù-CÊm-{Ôh-«eP≈-
m¤-W¤◊m-H¤-∫Vº-∫GÙh-{Ôh-«eP≈-æ-∏Ôº. W¤◊m-∏Ôº-z-m¤-w-§-GZ¤≈-<¤≈-º¤G≈-M„h-x¤-§-BÔh-
∆¤P-zŒÔh-qº-z;Ùh-O¤G-§±Ùm-{Ôh-<¤-l›æ-µ≈-{Ô-|G-q-∑¤G-ª¤m-æ. ̂ ¤-ÕÔm-ÕÔ-∏Ôº-z-m¤-W¤◊m-
l›æ-H¤-V-æG-G§-ªm-æG-T¤G-ºÔh.

Dfi-ºÙ-§Ù-≤Ù§-∏Ôº-z-m¤-∆ÙG-VG≈-¡¤G-wÙ-§Ù-GP-G¤-º¤G≈-≈fi-∫wÙ≈-qºGbm-∫zÔz≈-{Ôh-
q∫¤-l›æ-µ≈-¡¤G-æ-∏Ôº-∑¤P-. u¤º-§¤∫¤-º¤G≈-æ-ÕÔQn-(X)hP-∂ªÔ-(Y)∑Ô≈-§¤P-zbG≈-
q∫¤-l›æ-µ≈-wÙ-§Ù∫¤-º¤G≈-h{Ô-∫{Ôh-<¤-l›æ-ym-GZ¤≈-ªÙh-ºÔh. hÔ∫P-zfih-§Ôh-h<„≈-§-n§≈-
æ-ÕÔQn-(X)Dfi-ºÙ-§Ù-≤Ù§-GZ¤≈-ºÔ-hP-. BÔ≈-q-h<„≈-§∫¤-º¤G≈-æ-ÕÔQn-(X)GT¤G-hP-.
∂ªÔ-(Y)GT¤G-zT≈-ªÙh-qº-D≈-æÔm-{Ôh-z∑¤m-ªÙh.

y‚-G›-fÙG-§º-VG≈-«?z≈-G≈Ôæ-GT¤G-æ≈-§Ôh-æ. hÔ∫P-w-§-GZ¤≈-<¤-{Ôh-ØÙæ-æ-
zdÔm-m≈-zGÙ≈-fÙz-<¤-l›æ-ym-V-¡≈-GZ¤≈-æ≈-I‚z-q-ª¤m-T¤P-. ∫yÙ-zΩ¿G≈-§-¡Ùº-z∫¤-
G≈Ôæ-±h-hP-økm-q-∑¤G-ª¤m-m-hÔ-æ-§¤-GT¤G-G¤-G∏fiG≈-G∑¤-V-±P-∫I‚z-{Ôh-<¤-m›≈-q-ªÙh-
ºÔh. u¤º-§¤-∑¤G-æ-§±Ùm-m-G≈Ôæ-º¤G≈-§¤-i-z-Z¤≈-zM-øÀG-ªÙh-T¤P-. G≈Ôæ-ºÔ-ºÔ∫¤-mP-
W¤◊m-∏Ôº-z∫¤-l›æ-µ≈-m¤-«eÙP-yG-≈fi§-Tfl-ºÔ-ªÙh-q≈-§¤-æ-V-«[Ù§≈-G≈Ôæ-IP≈-ºz-z=§-øS-
(5 x 1013)ªÙh-qº-∫IÔæ-z¡h-MG-z∑¤m-ªÙh. GhÙ≈-zT≈-<¤-wfiP-qÙ-dÔm-h›-∫±Ù-z∫¤-
≈Ô§≈-Tm-≈fi-æ-§±Ùm-<P-W¤◊m-∏Ôº-z-§P-Z‡P-Æ§-æ≈-f-m-J¿P-qÙ-VÔ-hP-Æ¤-Æ¤-±flm-Vh-G≈Ôæ-
H¤-VÔ-VflP-GT¤G-q-ª¤m-∑Ô≈-zXÙh-VÙG .G≈Ôæ-wæ-VÔ-z∫¤-x¤-¡›m-±fl-æ¤≈-I‚z-q-ª¤m-æ. h{¤z≈-
G∏fiG≈-æ-∏fiº-G≈fi§-hP-π‚§-qÙ-mº-§Ù-≈ÙG≈-T¤-º¤G≈-ªÙh. u¤º-G≈Ôæ-∑Ô≈-q-øYÙm-¡¤P-æ∫P-
ªÙh-qº-z¡h-q≈-øYÙm-¡¤P-∆ÙG-økm-ª¤m-q∫¤-OÊz-{Ôh-<¤-º¤G≈-q-m¤-hÔ-æ-zdÔm-m≈-{„P-z-ºÔh.
zfi-M„h-«tÔæ-{Ôh-<¤-G≈Ôæ-GT¤G-G¤-mP-h›-Dfi-ºÙ-§Ù-≤Ù§-∑Ô-i‚G-ªÙh. G≈Ôæ-§P-h›-∫wÔæ-M≈-
x¤m-q-æ≈-{¤≈-q-m≈-º¤§-H¤≈-Lm-qº-VG≈-z∑¤m-ªÙh. u¤º-y‚-G›-wÙ-§Û∫¤-º¤G≈-Eh-<P-
w-ª¤-m›≈¡›G≈-æ≈-zCÊm-q∫¤-ÕÔQn-(X)hP-§-ª¤-§Pæ-h›-ªÙh-q∫ ÕÔQn-(X)GZ¤≈-zØÔG≈-
hP-∫yh-m-§Ù-∫{„P-zº-PÔ≈-¡¤P-. ∂ªÔ-(Y)hP-∫yh-m-wÙ-∫{„P-PÔ≈-ª¤m. u¤º-wÙ-§Û∫¤-
º¤G≈-Eh-h{Ô-«?z≈-«Sº-∆ÙG-VG≈-VflP-Pfi∫¤-º¤G≈-æ-zdG-hrh-zbP-z-ª¤m-<P-h-øe∫¤-
Vº-∫IÙ-z-§¤º-ªÙh-q∫¤-W¤m-n§≈-<P-ºÔ-ºÔ-z∑¤m-PÙ≈-∫≤¤m-{Ôh-z∑¤m-l›æ-µ≈-≈Ù-≈Û∫¤-{Ôh-
æ≈-hP-æ≈-hÙm-GP-∑¤G-ª¤m-§¤m-H¤-Gm≈-«eP≈-V-±P-Gbm-∫zÔz≈-{Ôh-ffiz-q∫¤-∫≤§-J¿¤P-
Mæ-u¤∫¤-±m-º¤G-∑¤z-hrÙh-æ≈-∫G›æ-∑¤G-<P-ªÙh.
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u¤º-u¤-±ÙG≈-mP-∫{„P-z∑¤m-q∫¤-§Ù-G¡§-H¤-º¤G≈-æ-BÔ≈-q∫¤-Dfi-z-h;º-qÙ-§Û-ª¤-§Pæ-
«KÙP-h›-}¿‚G≈-<P-BÔ≈-q∫¤-≈-zÙm-æ-BÙm-¡Ùº-z≈-y‚-G›-∫{„P-§¤m-H¤-AÔm-hP-∫yh-∆¤h-æ. GÆÙ-
zÙ-§Ù-ª¤-§Pæ-h›-ªÙh-q∫¤-BÔ-økm-zfi-«oÙh-æ-y‚-G›-VG≈-{Ôh-<¤-iÙh-hP-µ≈-º¤G≈-<¤-m›≈-q-V-
±P-§-∫≤Ù§≈-q∫¤-AÔm-H¤≈-zfi-M„h-«tÔæ-z∫¤-fz≈-æ§-∫GG-q-ºÔh.

hÔ-§¤m-§-m¤P-G¤-º¤G≈-bÔ-BÔ≈-q∫¤-§±m-§∫¤-m›≈-¡›G≈-«?z≈-fÙG-hÔº-∫G›æ-zBÙh-{Ôh-
q∫¤-m›≈-q-V-±P-§Ôh-q-m¤-G≈Ôæ-H¤-hzfi≈-≈fi-ªÙh-q∫¤-\Ô≈Œ-\Ù≈Œ-(testos)∑Ô≈-q∫¤-l›æ-ym-
hÔº-±-¡›G≈-vÙh-q∫¤-m›≈-q-§Ôh-q∫¤-AÔm-H¤≈-ªfim-º¤P-h›-;Ôº-æP-§-ffiz-qº-PÙ≈-∫≤¤m-{Ôh-
z∑¤m-ªÙh. §fÙP-ªfiæ-h›-H„º-q-∑¤G-æ-GZÔm-±m-mP-z«kÔz≈-{≈-±Ô-zfi-M„h-<¤-hzP-æfi≈-
æ-BÙm-¡Ùº-z∑¤m-q-G≈Ôæ-GZ¤≈-§ffim-«kÔz-b‡-x¤m-q∫¤-AÔm-H¤≈-ºÔh.

wÙ-æÙ-§Û∫¤-º¤G≈-æ-w-(XXY)dG≈-Tm-hP-∫yh-q≈-wÙ-§±m-h›-«KÙP-º¤æ-VflP-VflP-hP¸.
•Ù≈-zfi§-ªP-M„m-økm-H¤-zfih-§Ôh-æ-øeÙ≈-bÔ-VflP-z-ª¤m-qº-z¡h. hÔ-æ≈-<P-DÔ-§±º-z-∑¤G-
æ-h-øe∫¤-Vº-≈Ô§≈-Tm-wm-±flm-hÙm-«oÙh-«[¤P-±flm-Vh-zXÔ-æÔm-{Ôh-ffiz-q∫¤-h›≈-±Ùh-T¤G-VG≈-
ªÙh-q≈. hzP-qÙ-nÙm-qÙ∫§-¡Ô≈-ªÙm-q-hG-G¤-G≈Ôæ-hzP-qÙ-d‡æ-º¤G≈-æ-vh-hÔ-hzP-qÙ-
ªG-ºz-b‡-∫IÙ-ffiz-§¤m-«?Ùº-∑¤z-∫W‚G-{Ôh-q∫¤-«KP-ª¤m-G≈fiP≈.

hÔ-§¤m-hPfiæ-DP-hP-±ÙP-DP-≈ÙG≈-GbÙº-m≈-T-hPÙ≈-@›-MG-q-hP-. §¤-GP-∑¤G-ø?ÙG-
m≈-h§º-z≈h-zbP-z∫¤-hzP-h›-{≈-<P-¡›æ-æfi≈-<¤-G≈Ôæ-zdG≈-bÔ-PÙ≈-∫≤¤m-§-∫F‚æ-
zº-{-ffiz-æ. §-ª¤-§Pæ-h›-∏fiG-q∫¤-≈-zÙm-h;º-qÙ-æ-zd≈-bÔ-w-Lm-≈fi-ª¤m-æ≈-«¿-zÙº-
∫±Ùæ-ffiz-q-§-∏h. §Ù-\-zlz-BÙm-{„P-z∫¤-¡›æ-æfi≈-<¤-§¤-ºÙ-zdG≈-bÔ-ºÙ-zhG-<P-æ≈-
«¿-zÙ-PP-{Ôh-ffiz.

±m-º¤G-q≈-∫IÔæ-z¡h-GmP-«eP≈-¡¤G-æ. y‚-G›-DÙG-q∫¤-mP-h›-ªÙh-«?z≈-hzfiG≈-
§Ôh-<P-x¤º-zbÙm-bÔ-æG-q≈-zlz-Æ§-{≈-q≈-hzfiG≈-∫{„P-z∫P-ªÙh-qº-D≈-æÔm-{Ôh-
z∑¤m-ªÙh. hzfiG≈-hÔ∫P-BÔh-§∫¤-G¡æ-§-zM„h-m≈-∫{„P-zº-z¡h. hGÔ∫Ù..



mP-VÙ≈-hP-±m-º¤G-æ≈-∫yÙ≈-q∫¤-∫zÔæ-Gb§.
«¿Ùz-hqÙm-VÔm-qÙ-∏§-GhÙP-º¤m-qÙ-VÔ.

: mP-VÙ≈-hP-±m-º¤G-hzº-zIÙ-J¿ÔP-{Ôh-M„-hP-. mP-q∫¤-G∑›P-æfiG≈-æ-«¿Ùz-GZÔº-GmP-
§Dm-±Ù≈-±m-º¤G-G¤-Gm≈-±flæ-ºG≈-q-Æ§-§EÔm-q-ª¤m-m-»-TP-hGÔ-§±m-VÔm-qÙ-ªÙh-q-
hÔ-&Bz≈-§GÙm-º¤m-qÙ-VÔ≈-«S-§Ù-m≈-hGÙP≈-z∑Ô≈-GmP-G¤-ªÙh-ºÔh. hGÙP≈-z∑Ô≈-hÔ-hPÙ≈-
≈fi-æG-æÔm-z«eº-M„∫¤-æ≈-º¤§-fÙG-jÀ-≈-zÙh-<¤-hqÔ-§≤Ùh-DP-m≈-ffiG≈-∫Gm-z∑Ô≈-bÔ-h-zº-
zIÙ-J¿ÔP-hP-∏z-¢ÙP-fÔP≈-z∑¤-Æ§-GmP-I‚z-q-hÔ-»-TP-ªG-qÙ-{„P-∫h›G zÙh-G∑›P-z;∫-
¡G-PÙ≈-m≈-ffiG≈-XÔ-VÔ-∑›-G¤-ªÙh. G∑›P-æfiG≈-VÔm-§Ù-G∏¤G≈-§Dm-EÔh-ºP-±Ù≈-±m-º¤G-
«?Ùº-G≈m-z∑Ô≈-GmP-z-hÔ-xÙG≈-GT¤G-m≈-Gm≈-±flæ-G≈º-q-§P-qÙ-§EÔm-M„º-wm-fÙG≈-
ªÙh-ºÔh. xÙG≈-G∑m-m≈-mP-q∫¤-G∑›P-æfiG≈-æ-M„-§±m-¡Ô≈-q∫¤-hh-q-∫fÙz-M„º-bm-
bm-ffiG≈-wm-G≈Ù≈-ªÙh-ºÔh-z≈§-H¤-∫h›G W¤-«?h-h›.

§fi-«eÔG≈-G∑m-H¤-G∑›P-æfiG≈-æ. .W¤-øe-W¤-øeº-n§-z≈§≈-q..
hÔ-øe-hÔ-øeº-§GÙm-EÙh-æ. .zhG-G¤-≈Ô§≈-∫h¤-hh-qº-H„º..

TÔ≈-G≈fiP≈-q-øeº. W¤-Æ§-xÙG≈-G∑m-H¤-G∑›P-æfiG≈-æ-fÙ≈-z≈§-{≈-q-hÔ-Æ§-mP-
q∫¤-G∑›P-æfiG≈-æ-hh-q-BÔ-G¤-∫h›G-TÔ≈-G≈fiP≈-q-hÔ-hPÙ≈-ªÙh-Gm≈-±flæ-ºÔh. xÙG≈-G∑m-
q-§-G∏¤G≈-q-ª¤m-m-xÙG≈-Eh-qº-z-hÔ-ªG-qÙ-G∏¤G≈-ffiz-<¤-§Ôh. xÙG≈-G∑m-m≈-h-
º¤P-≈P-Z¤m-∫≤§-zfi-J¿¤P-G¤-u¤-±ÙG≈-mP-±m-º¤G-G¤-hzP-zNÂº-hÔ-»-TP-¡›G≈-VÔm-qÙ-ºÔh.
Science ∑Ô≈-q-hÔ-æ-P-±Ù≈-±m-º¤G-TÔ≈-zXÙh-<¤-ªÙh. ±¤G-hÔ-bG-bG-T¤G-z«kh-ªÙh-§Ôh-
§¤-¡Ô≈-<P¸. Science æ-±m-º¤G-TÔ≈-±¤G-zÔh-uÙh-zbP-m∫P-Eh-qº-GP-ªP-§¤-∫h›G
hÔP-≈P-±m-º¤G-hP-∫Gæ-π-{„P-z∫¤-«?z≈-h§-zT∫-J¿Ùh-hGÙ≈-<¤-ªÙh-q-G∑¤-z∑G-§-GbÙG≈.
±m-º¤G-hP-∫Gæ-z-ª¤m-m∫P-h-h›P-D≈-}¿P≈-m-∫I¤G-G¤-ªÙh-q-∑¤G-§¤-§P-qÙ∫¤-z≈§-}¿Ù∫¤-
mP-∫DÙº-§-ffiz-q-z∏Ù≈-q∫¤-GÙ-«?z≈-∫h¤º. P-±Ù≈-±m-º¤G-G¤≈-G-ºÔ-z¡h-<¤-ªÙh-q-ym-
zfi-§EÔm-q-ª¤m-m. hÔ≈-Gæ-bÔ-±m-º¤G-hP-§¤-§ffim-qº-z«kh-hGÙ≈-{„P-m∫P-z«kh-M„∫¤-
«tÙz≈-q-Ω[Ôh-M„º-Eh-qº-ªÙh-ºÔh-«[§. hqÔº-m. m›z-xÙG≈-øe-zfi-æ-V-z∑G-m. I‚z-
§f∫-¨-z-hP-. øÀG-qº-h›-VÙ≈-xÙG≈-<¤-G∑›P-æfiG≈-¡Ùh-§Dm-§P-qÙ-∑¤G-G¤-z≈§-}¿Ù∫¤-
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Gb¤P-hÔº-§PÙm-qº-§¤-G≈æ-z∫¤-zG-VG≈-<¤-±flæ-h›-∑›§-q-GT¤G-ªÙh-ºÔh. h{¤m-«?h-h›-
Inferiority Complex  ∏Ôº. ∑›§-q-hÔ-G-ºÔ-ºÔh-∏Ôº-m. P≈-z¡h-M„-hÔ-±m-º¤G-hP-
§ffim-H¤-ªÙh-§-ºÔh. hÔº-zdÔm-«tÙz≈-q-VÔm-qÙ∫¤-fÙG-m≈-z¡h-m-∫I¤G-G¤-ÕÔ-ªÙh-«[§-q∫¤-
fÔ-±Ù§-∑¤G-ªÙh-q-hÔ≈-h;∫-Pæ-VÔm-qÙ-∑¤G-VG≈-z«kh-ªÙh. M-Gº-mP-P-±Ù-øe-zfi-h›≈-±Ùh-
<¤-økÙG-xÙG≈-≈fi-∫IÙ-§Dm-§P-qÙ-ªÙh-ºÔh. hÔP-≈P-º¤§-q≈-DÙP-±Ù-æ-m›≈-q-∑¤G-Ω[Ôh-ªÙP-
G¤-ªÙh-ºÔh. æÙ-¡≈-GÙP-h›-P-±Ù-h¤ø¿Ÿ¤-æ-∫≤Ù§≈-q∫¤-«?z≈-P-±Ù∫¤-mP-m≈-§¤-Lm-q-∑¤G-G¤≈-
G-ºÔ-G≈fiP≈-≈ÙP-∑Ô-m. G∑m-q-P-±Ù≈-«?h-V-GP-z¡h-m∫P-§¤-±Ù∫¤-n-zº-∫IÙ-G¤-∫h›G
ª¤m-m∫P-P-±Ù≈-Gm≈-±flæ-GZ¤≈-æ-Ø-z-Z¤h-m≈-∫Gæ-π-{Ôh-ffiz-<¤-§¤-∫h›G Gm≈-±flæ-
GZ¤≈-qÙ-hÔ-GP-ºÔh-TÔ-m. ±m-º¤G-hP-ªº-M≈-(Science & Development)ºÔh. hÔ-
GZ¤≈-hGÙ≈-<¤-§-ºÔh-TÔ≈-zXÙh-m-§¤-±P-§-∫iÙG≈-bÔ-Zm-H¤-§¤-∫h›G hÔ≈-m-fÙG-§º-P-
ºP-±Ù∫¤-øe-I‚z-hÔ∫P-±m-º¤G-hP-ªº-M≈-GZ¤≈-hP-§¤-∫Gæ-zº-z∏Ù-m-§-GbÙG≈-u¤-±ÙG≈-
mP-∫IÙ-≈-§-ºÔh-TÔ≈-hÔ-h›≈-ffiG≈-Fæ-GmP-G¤-∫h›G
«?z≈-hÔº-zIÙ-J¿ÔP-{Ôh-«?z≈-P-±Ù≈-hÔ-hP-§Z§-h›-wº-§ffim-q-{≈-m-∫I¤G-fz≈-§Ôh.

P-ºP-±Ù∫¤-øe-I‚z-hÔ-zdm-qÙ-z∏fiP-«eÔ-z«kh-m-Z¤m-GT¤G-±m-º¤G-G¤-ºP-dG≈-hÔ-±m-º¤G-DÙ-
ºP-±Ù≈-z«em-ªÙP-G¤-ºÔh. ªº-M≈-<¤-ºP-dG≈-hÔ-DÙ-ºP-±Ù≈-z«em-ªÙP-G¤-ºÔh. hÔ∫¤-
zº-h›-h›≈-±Ùh-z«K›G-M„-ºÔh-§-GbÙG≈. P-±Ù≈-wº-§GÙ-zbG≈-∑›-m-∫I¤G-G¤-§-ºÔh-TÔ≈-
P-±Ù-D-¡≈-<¤≈-hÔ-∫i-∑›-M„-{„P¸. hÔ-m≈-P-±Ù-§P-z-∑¤G-hÔ-∫i-z«kh-q-ºÔh. hÔ∫¤-hzP-
G¤≈-hÔ-º¤P-≈P-Z¤m-∫≤§-zfi-J¿¤P-ªÙP≈-µÙG≈-mP-GÙ-æ-GT¤G-NÂº-H¤-æ≈-º¤§-hP-zG-§Ôh-
æÙP≈-uÙh-<¤-æ§-∆Ùæ-GZ¤≈-;º-PÙ-LÙæ-{Ôh-§Dm-æÙ-ºÔ-hP-π-ºÔ-z∑¤m-§PÙm-G≈æ-hÙh-qÙ∫¤-
fÙG-m≈-§P-h›-∫IÙ-G¤-ªÙh-ºÔh. GP-ª¤m-∑Ô-m. §PÙm-≈fi§-æ-z«[Ùm-h›-§Ôh-q-ª¤m-ÆP-D≈-
æÔm-§-{≈-;-§Ôh-ºÔh. hÔ∫¤-«?z≈-æ-±m-º¤G-ª¤m-∑Ô≈-zXÙh-m∫P-wm-fÙG≈-§Ôh-æ. ªº-
M≈-ª¤m-∑Ô≈-zXÙh-m∫P-wm-fÙG≈-<¤-§Ôh. GP-øeº-øeÙG≈-q-hP-∫EG≈-q∫¤-«?z≈-≈fi-IÙh-
DÙG-zMG-M„-hP-G∏fiG≈-qÙ-iÙ-M„∫¤-fz≈-¡Ô≈-GP-ªÙh-f§≈-Th-§¤-n§≈-øe-T¤. ∆ÙG-VG≈-
IÙG-«~‰º-±flm-Vh-±P-§≈-∫zh-zØÙm-{-M„-∑¤G-ª¤m-q-«®Ù≈-§-hGÙ≈-q-ºÔh. «?z≈-hÔº-«?h-
V-µ¤G-qÙ-¡Ùh-§Dm-±m-º¤G-hP-ªº-M≈-GZ¤≈-<¤≈-øeÙG≈-∫EG≈-GZ¤≈-æ-wm-§-fÙG≈-m-
∫h¤≈-wm-fÙG≈-<¤-§¤-∫h›G-TÔ≈-q∫¤-z≈§-q-hÔ-P-±Ù≈-∫IÔæ-z¡h-zMz-hGÙ≈-hÙm-§Ôh. hÔ-
m¤-ºP-z∑¤m-H¤≈-º-∫yÙh-PÔ≈-ºÔh. hÔ≈-m-P-±Ù≈-h›≈-±Ùh-z«K›G-hGÙ≈-∑Ô≈-q-hÙm-hG-∫h¤-
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ºP-ºÔh. P≈-EÔh-±Ùº-Gb§-z¡h-§-∑›≈-GÙP-G≈æ-qÙ-∑›-M„-∑¤G-æ. P≈-±m-º¤G-«?Ùº-
GP-ªP-¡Ô≈-<¤-§Ôh. xÙG≈-«S-§-¡Ô≈-qº-hGG-q-zMz-M„-hÔ-GT¤G-{≈-m-iP-qÙ-ºP-§-
ºÔh. ª¤m-m∫P-±m-º¤G-§-¡Ô≈-m∫P-±m-º¤G-∏Ôº-z-hÔ-G-∫i-ª¤m-q-∫h¤∫¤-«?Ùº-GP-æ-GP-
∫±§≈-¡¤G-¡Ô≈-<¤-ªÙh. EÔh-ºP-±Ù≈-±m-º¤G-§P-z-§EÔm-H¤-ºÔh. Gæ-bÔ-P∫¤-«?h-V-
D-¡≈-bG-bG-§-z«kh-q-ªÙh-q-ª¤m-m-i¤-z-i¤≈-æm-«?z≈-≈fi-G≈æ-qÙ-z∏Ù-m-∫I¤G-G¤-ºÔh.
xÙG≈-«S∫¤-∫hÙh-q-W¤-§-W¤-z∑¤m-§-¡Ô≈-q∫¤-«?z≈-≈fi-∑¤z-±G≈-qÙ∫¤-fÙG-m≈-hGG-q-zMz-
M„-∫h¤-h;∫-æ≈-DG-qÙ-ºÔh. ª¤m-m∫P-xÙG≈-«S∫¤-u¤-ªÙP≈-<¤-Gm≈-zz≈. hqÔº-m. ∫{„P-
DfiP≈-G-∫i-ª¤m-q. h§¤G≈-ªfiæ-G-∫i-ª¤m-q. fz≈-æ§-G-∫i-ª¤m-q-zT≈-<¤-Gm≈-
±flæ-¡Ô≈-q-ª¤m-m-u¤-ªÙP≈-fÙG-m≈-zIÙ-J¿ÔP-{-M„º-h;∫-Pæ-GP-ªP-ªÙh-§-ºÔh-z≈§-H¤-
∫h›G
h›≈-ºz≈-zTÙ-zMh-q∫¤-§W‚G-Æ§-m≈. h-h›≈-ºz≈-∏Ôº-h›≈-hÔ-º¤P-≈P-Z¤m-æÙ-V-±P-

x¤-æÙ∫¤-fÙG-m≈-Ø¤≈-<¤-ªÙh-ºÔh. ∫h¤º-z∑›G≈-§Dm-hGÔ-∫h›m-q-≈fi-∫i-∑¤G-æ-hÔ-º¤P-zÙh-
±Ô≈-GP-ºÔh-TÔ≈-i¤≈-q-ª¤m-m-æ§-≈ÔP-G≈fiP-M„-DG-qÙ-ª¤m-H¤-ºÔh. ∫Ùm-<P-hÔ-º¤P-x¤-π-
1 ±Ô≈- 3 ª¤m-q-±P-§∫¤-ffiG≈-æ-im-H¤-ºÔh. hÔ-ªP-dG≈-§±m-∑¤G-ºÔh. G-∫i-
{≈-m≈-P-ºP-±Ù∫¤-≈Ù-≈Ù∫¤-PÙ≈-∫≤¤m-∫h¤-«oP-§Ôh-T¤G-G¤-fÙG-m≈-zΩ¿G-∫IÙ-G¤-ªÙh-q-hP-.
G-∫i-{≈-m≈-x¤-æÙG≈-m≈-¡›G≈-VÔm-qÙ-∑¤G-P-±Ù∫¤-z≈§-}¿Ù∫¤-fÙG-«¿Ôz≈-<¤-ªÙh-q-hÔ-P-±Ù∫¤-
Z¤m-ºÔ∫¤-∫±Ù-z-VflP-VflP-fÙG-m≈-§P-qÙ-§±Ùm-H¤-ªÙh-ºÔh. hÔ≈-m-P-±Ù≈-«?h-V-z¡h-q∫¤-
«?z≈-æ∫P-x¤-æÙ-∫h¤-§±§≈-z∏fiP-≈-§-{≈-fz≈-§Ôh-VG≈-ªÙh-ºÔh. GT¤G-{≈-m-n§-
q-±Ù≈-Õ◊T◊î-º-W-mŸ¤¡-«?Ùº-G≈m-•ÙP-ªÙh-<¤-ºÔh. DÙP-G¤≈-VÙ≈-<¤-±¤G≈-≈fi-zTh-q∫¤-fÙG-
æ-IG≈-VÔ-z∫¤-G≈fiP-z¡h-§P-qÙ-GmP-z∫¤-mP-m≈-D-¡≈-»-TP-ªG-qÙ-ªÙh-ºÔh. hÔ∫¤-
mP-G-ºÔ-G≈fiP≈-ªÙh-TÔ-m¸ DÙP-G¤≈-h›≈-ºz≈-hÔ-≈P≈-M≈-<¤-∫h≈-æÙ-m≈-zØ¤-hGÙ≈-ºÔh-
§-GbÙG≈-ªÔ-¡›∫¤-∫h≈-æÙ-m≈-zØ¤-hGÙ≈-<¤-§Ôh. M„-§±m-GP-æ-zdÔm-m≈-ªÔ-¡›∫¤-∫h≈-
æÙ-m≈-zØ¤-hGÙ≈-≈§. ∫≤§-J¿¤P-mP-∫H„º-z-VÔm-qÙ-∑¤G-{„P-z-hÔ-m≈-h›≈-ºz≈-∑Ô≈-zØ¤-
hGÙ≈-<¤-ªÙh. hÔ-øe-zfi∫¤-∫H„º-z-VÔm-qÙ-{„P-z-m≈-zØ¤-z-ª¤m-m-≈P≈-M≈-<¤-∫h≈-æÙ-m≈-
h›≈-ºz≈-zØ¤-hGÙ≈-∑Ô≈-hÔ∫¤-fÙG-xG-±Ùh-GT¤G-øÀG-Æ§-∫IÔæ-z¡h-GmP-ªÙh-ºÔh. ª¤m-
m∫P-h-øe-≈P≈-M≈-<¤-h›≈-ºz≈-zØ¤-q-ª¤m-m-≈fi-GP-G¤≈-PÙ-∫yÙh-<¤-§-ºÔh. {≈-ÆP-ªÔ-
¡›∫¤-h›≈-ºz≈-m≈-§-zØ¤-;-§Ôh-ºÔh.
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ªÔ-¡›∫¤-h›≈-ºz≈-zM-yG-zTÙ-zMh-q∫¤-§W‚G-Æ§-m≈-±m-º¤G-hº-Ez-VÔ-ºfi-x¤m-q∫¤-XÔ≈-
≈fi-∫≤§-J¿¤P-mP-VÙ≈-æfiG≈-G-∫i-∑¤G-ª¤m-m∫P-±m-º¤G-hP-§-§ffim-q-VG≈-ªÙP-«?z≈-
ºP-G¤-h§-zT∫§. ºP-G¤-∫hÙh-q∫§. ªP-m. ºP-G¤-æP≈-xÙG≈-∆‚P-BÙz-{-M„-§Ôh-
q-hP-{Ôh-§¤-ffiz-q-∑¤G-æ-V-z∑G-M„-hP-. Gæ-bÔ-≈Ù-≈Ù∫¤-h§-zT∫-∫§-∫hÙh-q-∆‚P-BÙz-
{Ôh-hGÙ≈-<¤-ªÙh-m-±m-º¤G-hP-§ffim-q-z∏Ù-M„∫¤-fz≈-¡Ô≈-¡-«eG-{≈-q-§-GbÙG≈. ±m-
º¤G-∫I¤G-G¤-§¤-∫h›G-TÔ≈-zXÙh-M„∫¤-«tÙz≈-q-»-æ§-≈fi-∑¤G-æ∫P-§Ôh-q-øe-zfi-VG≈-m≈-h›≈-
±Ùh-§P-qÙ-x¤m-q-ºÔh. m›z-xÙG≈-æ-G-∫i-ª¤m-m§. P-æ-PÔ≈-q-Ω[Ôh-q-∑¤G-∑›-M„-§Ôh. M-
Gº-mP-±m-º¤G-æ-{z-ªÙh-§-ºÔh-TÔ≈-G≈fiP-§Dm-hP-qÙ-hÔ-zhG-Z¤h-VÔm-qÙ-GŸm-jÀÿ¤-ºÔh. DÙP-
G¤-«SÙm-æ-±m-º¤G-æ-{z-ªÙh-§-ºÔh-TÔ≈-G≈fiP-§Dm-hÔ∫P-»-TP-h;Ùm-qÙ-VG≈-q-ºÔh. G∑m-
hG-øe-T¤. GŸm-jÀ¤ÿ∫¤-XÔ≈-∫W‚G-q-±Ù∫¤-mP-æ-∆≈-<¤-ffi-zÙ-øe-zfi-hP-. GŸm-jÀ¤ÿ∫¤-mP-hÙm-º¤G-
q∫¤-M„h-∫≤¤m-h›-zØ¤-z∫¤-Õ◊-T◊î-z¤-mÙ-z◊-}ÀÿzÔ≈-<P-±m-º¤G-∫h¤-»-TP-Ø-VÔm-qÙ-Ø¤≈-GmP-z-
ºÔh. DÙP-G¤≈-GP-G≈fiP≈-ªÙh-TÔ-m. ±m-º¤G-æ-§-zdÔm-q∫¤-mP-hÙm-º¤G-q-hÔ-∑-zÙ-øe-zfi-
hP-. mP-hÙm-º¤G-q-æ-§-zdÔm-q∫¤-±m-º¤G-hÔ-æÙP-z-øe-zfi-ª¤m-ÆP-æÙP-z-hP-∑-zÙ-GZ¤≈-
§Z§-h›-§ffim-æ§-{≈-q-ª¤m-m-æ≈-;-VÔm-qÙ-zOÊz-ffiz.
hÔ-z∑¤m-±m-º¤G-G¤≈-mP-hÙm-º¤G-q-æ-zdÔm-q-hP-. mP-hÙm-º¤G-q≈-±m-º¤G-æ-zdÔm-

q-ª¤m-m-∫W¤G-dÔm-H¤-wm-zhÔ-VÔm-qÙ-∑¤G-zOÊz-ffiz-<¤-ºÔh. h-øe-±m-º¤G-hP-mP-hÙm-º¤G-
q-GZ¤≈-ªº-M≈-∫IÙ-z∑¤m-q-hP-. Z¤m-∑¤G-ªº-M≈-<¤-§fº-ffiG-q∫¤-«?z≈-æ-±m-º¤G-
hP-mP-hÙm-º¤G-q-GZ¤≈-;-§Z§-h›-«¿Ôz≈-ªÙP-G¤-ºÔh. hÔ-h›≈-±m-º¤G-hP-mP-hÙm-º¤G-q-
GZ¤≈-æÙG≈-≈fi-≈Ù-≈Ùº-§-z«kh-qº-GT¤G-VG≈-∫IÙ-G¤-ºÔh-TÔ≈-G≈fiP≈-bÔ-DÙP-G¤≈-xG-æ≈-
≈§-G≈fiP-z¡h-GP-GmP-z-ª¤m-ºfiP-±m-º¤G-hP-§ffim-q-ªÙP-M„º-fz≈-¡Ô≈-GmP-z-ºÔh.
h›≈-ºz≈-zTfl-hG›-q-hP-Z¤-¡›-q∫¤-mP-q∫¤-«¿Ùz-hqÙm-±P-§∫¤-G≈fiP-z¡h-hÔ-hG-mP-G∏¤G≈-
hP-. f-ª¤-æÔm-^∫¤-mP-{„P-z∫¤-IG≈-Tm-Õ◊-T◊î-zfi-jÀ-hŸ≈-§-GbÙG≈-G∑m-±P-§≈-±m-
º¤G-æ-z«SG≈-zXÙh-GmP-∫h›G hqÔº-m. Ù̂G-\º-}À¤ÿ§-º◊z-Õ§-zÔ̂ -;º-H¤≈-mP-q∫¤-
VÙ≈-hÔ-±m-º¤G-hP-§ffim-q∫¤-VÙ≈-ª¤m-(Buddha Dharma is a Scientific Religion)

∑Ô≈-¡›G≈-VÔm-qÙ-G≈fiP≈-bÔ-xÙG≈-§P-qÙ-m≈-OÊz-{Ôh-z;Ùh-hÔ-±m-º¤G-hP-§ffim-q-ª¤m-qº-
OÊz-fz≈-{≈-ªÙh. Gæ-bÔ-VÙ≈-æfiG≈-hÔ-±m-º¤G-hP-§ffim-q∫¤-VÙ≈-æfiG≈-ª¤m-qº-zOÊz-
ffiz-q-ª¤m-m-»-æ§-M„-§±m-¡Ô≈-q∫¤-hh-q-∫fÙz-M„∫¤-ºÔ-z-ªÙh-q-øe-zfi∫¤-∫zh-zØÙm-GmP-
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z-ºÔh. «?z≈-hÔ-h›≈-¬¤Ÿ-æP-;Ÿ-hP¸. f∫¤-æÔm^. ∫zº-§-(Burma)zT≈-≈fi-{„P-z∫¤-mP-
q∫¤-VÙ≈-æfiG≈-hÔ-ªP-hG-q-ª¤m-qº-OÊz-§Dm-§D≈-q-±P-§≈-≈P≈-M≈-<¤-VÙ≈-∫h¤-±m-
º¤G-hP-§ffim-qº-zOÊz-M„∫¤-∫zh-zØÙm-{≈-q-ºÔh. hÔ-z∑¤m-G¡ÔG≈-q∫¤-VÙ≈-∫h¤-±m-º¤G-
hP-§f∫-GT¤G-b‡-§-§ffim-q-ºÔh-TÔ≈-P≈-m§-ªP-zXÙh-<¤-§Ôh. ª¤m-m∫P-±m-º¤G-hP-
§ffim-q-ª¤m-q-M„-§±m-h›-z;Ùh-m≈-VÙ≈-Eh-qº-z-zOÊz-M„-hÔ-∫I¤G-G¤-§Ôh. ≈P≈-M≈-
<¤-G≈fiP-hÔ-±h-§-ª¤m-q∫¤-OÊz-{Ôh-æ-±m-º¤G-hP-§ffim-q-ºÔh-TÔ≈-zXÙh-q-ª¤m-m-hqP-qÙ-
hÔ-PÔ≈-q-Ω[Ôh-§¤-ffiz-q-BÙ-qÙ-∑¤G-æ-z;Ùh-∫IÙ-z-ºÔh. hÔ∫¤-V-m≈-∫I¤G-G¤-ªÙh-§-ºÔh-TÔ≈-lÙG-
lÙG-∑›≈-m-hÔ-ºÔh. EÔh-ºP-±Ù-∏z-¢ÙP-§P-qÙ-GmP-∏¤m-qº-zdÔm-P≈-h-øe-∑›≈-q-hÔ-hG-
GT¤G-{≈-m-ffiG≈-æ-wÙG-∆¤h. ª¤m-m∫P-§¤-≈Ù-≈Ù∫¤-z≈§-±flæ-GP-ªÙh-iP-qÙ-§-z¡h-m-
zhÔm-q-hP-∫Gæ-∫IÙ-G¤-ºÔh. GP-øeº-«?h-V-z¡h-hGÙ≈-q∫¤-h›≈-±Ùh-{„P-z∫¤-«?z≈-GP-
im-q-z¡h-hGÙ≈-M„-∫h¤-P-±Ù∫¤-±flæ-F¤§≈-hÔ-ºÔh. ∫h›-¡Ô≈-zNÂº-m-§¤-∫I¤G .∫h›-¡Ô≈-
§-zNÂº-zº-z¡h-q-ª¤m-m. u¤º-zbP-¡Ô≈-{-º¤G-q∫¤-Gm≈-∑Ô≈-q-hÔ-x¤-ºÙæ-q-hP-mP-
q-≈fi-æ∫P-ªÙh-ºÔh. ª¤m-m∫P-±m-º¤G-∫h¤-º¤G-q∫¤-Gm≈-<¤-IP≈-æ-∫IÙ-G¤-ªÙh-§-ºÔh-
z≈§-H¤-∫h›G ∫G∫-∑¤G-G¤≈-z∏Ù-º¤G-q∫¤-Gm≈-æ-zIP-VÙG-TÔ≈-G≈fiP-§Dm-ªÙh-ºÔh.
∫Ùm-<P-º¤G-q-∑Ô≈-q∫¤-±¤G-∫h¤∫¤-m›≈-q≈-¡Ô≈-{-ª¤m-q-ª¤m-m∫P-º¤G-q∫¤-Gm≈-§-ª¤m-q-
§P-qÙ-∑¤G-VG≈-∆¤h-q-ºÔh.
º¤G-q-hP-º¤G-q∫¤-Gm≈-∑Ô≈-h-øe-P-±Ù≈-zÔh-uÙh-{Ôh-z∑¤m-q-hÔ-mP-q∫¤-ffim-§ÙP-§-ª¤m-

q∫¤-zl-Vh-T¤G-GP-ªP-§-ºÔh. mP-q-§-{„P-z∫¤-GÙP-h›-M-Gº-mP-æ-º¤G-{Ôh-z∑¤-G-ªÙh-
ºÔh. º¤G-{Ôh-TÔ≈-q∫¤-æÔG≈-¢º-«?h-hÙh-h›- Veda ºÔh. ∫h¤-zÙh-«?h-h›-º¤G-q-æ-§-
zNÂº-zº-º¤G-{Ôh-æ-zNÂº-ªÙh. hÔ-m¤-Gm≈-±flæ-Gb¤P-∏z-dÙG≈-m≈-hÔ-øeº-zNÂº-z-ºÔh-
«[§. hÔP-«?z≈-NÂº-§Dm-∑¤G-æ-zNÂº-h›-zTflG-m-wæ-VÔº-º¤G-q-æ-zNÂº-M„∫¤-ZÔm-D-ªÙh-
ºÔh. hÔ-z∑¤m-mP-q∫¤-G∑›P-æfiG≈-mP-º¤G-q∫¤-Gm≈-øS-hP-. x¤-ºÙæ-q∫¤-G∑›P-æfiG≈-
mP-º¤G-Gm≈-zTfl-hP-. º¤G-Gm≈-zTÙ-zMh. º¤G-{Ôh-hP-º¤G-{Ôh-ªm-æG-zT≈-q-
∑Ô≈-º¤G-q-∑Ô≈-{„P-z∫¤-§¤P-±P-§-º¤G-q∫¤-Gm≈-≈fi-VG≈-«¿h-Eh-VÙ≈-D-¡≈-±P-hGÙ≈-
<¤-ªÙh-ºÔh. hÔ∫¤-Eh-VÙ≈-hÔ-hG-wæ-VÔº-±m-º¤G-æ-±P-G¤-ªÙh-§-ºÔh-z≈§-H¤-∫h›G hÔ≈-
m-±m-º¤G-∫h¤-¡Ô≈-{-ª¤m-H¤-ºÔh-hÔ-P-±Ù≈-m§-M„m-º¤G-Gm≈-∏Ôº-z-hÔ∫¤-IP≈-≈fi-zIP-m-
∫I¤G-G¤-ªÙh-§-ºÔh-«[§. hÔ-∫i-ª¤m-q∫¤-M„-§±m-G-ºÔ-ºÔh-TÔ≈-G≈fiP≈-q-ª¤m-m. ±m-



20   zÙh-<¤-±m-º¤G-h›≈-hÔz.

º¤G-G¤-¡Ô≈-{-hÔ-∫GÙ-G-∫i-zÆflG≈-q-hP-. hº-Ez-W¤-øeº-{„P-z-zT≈-§EÔm-hGÙ≈-q-hÔ-
Gæ-VÔm-qÙ-ºÔh. hP-qÙ. ±m-º¤G-∫h¤-hÔP-ºz≈-(Modernity) <¤-mP-æ-ªÙh-ºÔh. P-
±Ù≈-z¡h-M„∫¤-º¤G-Gm≈-±P-§-∆Ùæ-M„m-(Tradition)mP-ªÙh-ºÔh. ∆Ùæ-M„m-∑Ô≈-q∫¤-±¤G-
∫h¤-zÙh-«?h-mP-«S-§-m≈-§Ôh-q-∫i. wæ-VÔº-M„h-q∫§-M„h-º¤§-∏Ôº-H¤-ªÙh-≈-ºÔh. §hÙ-
hP-M„h-TÔ≈-q∫¤-M„h-hÔ-wæ-VÔº-O-fh-NÂº-{≈-q-ª¤m-m-Traditionæ-GÙ-zhÔ-qÙ-VG≈-<¤-ºÔh-
«[§. hÔP-ºz≈-∑Ô≈-q∫¤-±¤G-∫h¤-wæ-VÔº-Gb¤P-±flG≈-q-VG≈-ªÙh-<¤-ºÔh. hÔ-m¤-(Mo-

dernity) æ-∏Ôº-z-ºÔh. hÔP-ºz≈-mP-Gm≈-q-æ-±P-§-G≈º-q-z∏Ù≈-q-∑¤G-hGÙ≈-q-
ºÔh-§-GbÙG≈. «S-§-m≈-zM„h-hÔ-ªÙP-z-ª¤m-m-hÔP-ºz≈-VG≈-<¤-ªÙh-§-ºÔh. §D≈-
hzP-≈-ºa-§VÙG-G¤≈- Self- grounding, Novelty, Violence, Modernity, Syn-

onyms ∑Ô≈-«ez≈-zhÔ-qÙ-∑¤G-z«kÙ§≈-zMz≈-ªÙh. Novelty ∑Ô≈-q-m¤-«Sº-§Ôh-q-G≈º-
q-∑¤G-hP-. Self-grounding ∑Ô≈-q-m¤-≈Ù-≈Ù∫¤-@P-q∫¤-∫ÙG-G¤-≈-V-hÔ-ºP-§-GbÙG≈-
wfiG≈-≈fi-zM„h-º¤§-øe-zfi-∫hÔh-DfiP≈-§Ôh-q∫§-æP-≈-hÔ-≈Ù-≈Ù-ºP-Z¤h-§-GbÙG≈-§Ôh-q-∑¤G-
ºÔh. hÔ≈-m-∫±Ô-z-(Violence)hÔ-ºP-¡›G≈-<¤≈-ªÙP-zº-zdÔm-hÔ-hG-hP-hÔP-ºz≈-hÙm-
GT¤G-§¤P-G¤-n§-IP≈-∑Ô≈-zXÙh-<¤-ªÙh-ºÔh.
±m-º¤G-G¤-¡Ô≈-{-fÙG-§-ªÙP-h›≈-G∑m-wm-hP-∫±Ô-z-§Ôh-q∫¤-;›m-«¿ÙP-hÔ-wæ-VÔº-§Ôh.

±m-º¤G-G¤-hGÙ≈-§DÙ-W¤-øeº-{„P-z-ºÔh-TÔ-m. GP-∏G-{Ô-|G-q∫§-§¤-º¤G≈-{Ô-|G-q. ªP-
m-u¤-±ÙG≈-{Ô-|G-q-æ-G∑m-æ≈-øÀG-q∫¤-hzP-¡›G≈-ªÙP-M„∫¤-z≈§-±flæ-fÙG-m≈-±m-º¤G-
∫h¤-∫GÙ-zÆflG≈-ªÙh. xÙG≈-G∑m-∑¤G-m≈-z¡h-m-h;∫-æ≈-zMz-§¤-hGÙ≈-q∫§-G∏fiG≈-
qÙ≈-Pæ-ØÙæ-{Ôh-§¤-hGÙ≈-qº-æ≈-«¿-qÙ∫¤-fÙG-m≈-M≈-vÙ≈-{-M„∫¤-;›m-«¿ÙP-G¤-fÙG-m≈-±m-
º¤G-∫h¤-{„P-ªÙh-ºÔh. ªP-m-æ≈-«¿-qÙ∫¤-fÙG-m≈-zG-§Ôh-æÙP≈-uÙh-{Ôh-ffiz-M„-hP-. ºP-
{„P-G¤-∫{„P-z∫¤-D§≈-æ-hzP-NÂº-{Ôh-q∫§-∫fz-ØÙh-{Ôh-q∫¤-z≈§-±flæ-hÔ-m≈-{„P-ªÙh-
ºÔh. ∫{„P-z∫¤-Gm≈-«eP≈-∫h¤-m¤-§Ôh-h›-§¤-ºfiP-z∫¤-∆ÙG-VG≈-n§≈-<¤-∫±Ù-z∫¤-§ffim-AÔm-
∑¤G-ºÔh. hÔ≈-m-P-±Ù-§¤-ª¤≈-∫{„P-D§≈-<¤-zÔh-uÙh-hÔ-±h-G∑¤-GT¤G-G¤-mP-æ-GbÙP-hGÙ≈-
ºÔh-§-GbÙG≈. ±h-G∑¤-hÔ-æ≈-zLæ-m-∫{„P-z-∫F‚G-G¤-ºÔh. ∫{„P-z-∫F‚G-q-ª¤m-m-
G∏fiG≈-qÙ-§¤-zhÔ-z-VG≈-<¤-ºÔh. GP-øeº-P-±Ù-∫±Ù-ffiz-<¤-ªÙh-§-ºÔh. {≈-ÆP-∫{„P-
z-æ-§ffim-∫|Ôæ-{Ôh-q∫¤-z≈§-±flæ-§Ôh-qº-hzP-zNÂº-{-M„∫¤-z≈§-±flæ-hÔ-ªÙh-ºÔh. W¤-
Æ§-∫{„P-z-≈Ù-≈Ù∫¤-fÙG-æ-zdG-hrh-hP-±Ùh-zøe-{≈-bÔ-z¡›-G∑ÙG-zbP-z-hÔ-Æ§-∫{„P-
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z-ºP-G¤-ºP-z∑¤m-WÔ-G≈æ-h›-z«em-ªÙP-z-hÔ-æ-zdÔm-m≈-GP-∏G-G¤≈-∫{„P-z-æ-hzP-zNÂº-
ffiz-<¤-ºÔh-∏Ôº-z-hÔ-±m-º¤G-q∫¤-h§-zT∫-øe-zfi-hÔ-ºÔh. GP-∏G-G¤≈-∫{„P-z-æ-hzP-NÂº-
«eP≈-hÔ-mP-q∫¤-G∑›P-æfiG≈-mP-h›∫P-ªÙh-ºÔh. «SG≈-<¤-Z§≈-æÔm-mP-GP-∏G-G¤≈-∫{„P-
zº-hzP-zNÂº-{-M„-hÔ-≈-æ§-§fÙ-qÙº-«¿Ôz≈-q∫¤-«?z≈-æ-hPÙ≈-≈fi-ªÙP-G¤-ªÙh-ºÔh. DÙP-
±Ù≈-∫{„P-z-æ-hzP-zNÂº-M„∫¤-z≈§-±flæ-hÔ-µ≈-¢Ùº-hP-fz≈-æ§-∫i-§¤m-«o-±ÙG≈-æ-zdÔm-
m≈-ªÙP-G¤-ªÙh-ºÔh-z≈§-q-§-GbÙG≈-mP-G¤-∫{„P-z-æ-ºP-hzP-fÙz-q∫¤-hzP-G¤≈-x¤∫¤-
∫{„P-z-æ-hzP-zNÂº-M„∫¤-«?h-V-hÔ-¡Ô≈-<¤-ªÙh-§-ºÔh. hÔ≈-m-∫{„P-z-æ-hzP-zNÂº-M„-
hP-∫{„P-z-æ-D-Gbh-zT∫-M„∫¤-z≈§-±flæ-hÔ-hG-f§≈-Th-z«kÙ§≈-zMz≈-bÔ-∑›-m. P-
Mæ-hP-Ω¿Ù§-≈Ô§≈. GmÙh-≈Ô§≈-hÔ-∫i-∑¤G-G¤-mP-m≈-P≈-V-±P-ffiz-<¤-ºÔh-z≈§-q∫§.
P∫¤-m›≈-q-hÔº-±h-G∏fiP-§Dm-≈fi-ªP-ªÙh-§-ºÔh-z≈§-q-hÔ-øe-zfi∫¤-;›m-«¿ÙP-æ-zdÔm-m≈-{„P-
z-ª¤m-ÆP-. ±m-º¤G-G¤-¡Ô≈-{-ªÙP≈-≈fi-µÙG≈-q-hÔ-º¤G-Gm≈-DÙP≈-≈fi-∫IÙ-§¤-ffiz-q-hP-.
hÔ-∫IÙ-z-§¤-æ-wm-fÙG≈-q∫¤-¡Ô≈-{-§-ª¤m-q-m¤-fÙG-§∫¤-;›m-«¿ÙP-G¤-fÙG-m≈-hÔ-∫i-VG≈-ªÙh-
ºÔh.
fÙG-§∫¤-;›m-«¿ÙP-hÔ-∑¤-∑¤P-∫h›æ-z-hP-. G∑m-wm-H¤-z≈§-q∫¤-fÙG-m≈-§¤m-qº-ºP-

G¤-hzP-¡›G≈-VÔ-ºfi-GbÙP-z∫¤-Ω¿Ù§-≈Ô§≈-hP-DÔP≈-iÔG≈-<¤-z≈§-}¿Ù-m≈-{„P-z∫¤-¡Ô≈-{-∑¤G-
ª¤m-qº-zdÔm. ±m-º¤G-m¤-{z-VÔm-qÙ-hP-Gb¤P-∏z-qÙ-GP-ªP-ªÙh-§-ºÔh-TÔ≈-q∫¤-z≈§-
±flæ-H¤-G∑¤-Ø-GT¤G-∫h¤-ºÔh. G∑¤-Ø-GZ¤≈-q-m¤. ¡Ô≈-{∫¤-Gm≈-æ-hrh-q-{Ôh-«?z≈-±h-
§-GT¤G-G¤≈-DfiP≈-∫EÙæ-fz≈-§Ôh. EÔh-ºP-±Ù-§P-VÔ-z-xG-hqÔ-G∏¤G≈-§Dm-¡-«eG-
ª¤m-H¤-ºÔh. hÔ≈-m-mP-q∫¤-G∑›P-æfiG≈-æ-±h-§-GZ¤≈-hGÙ≈-q-∫h¤-P-±Ù∫¤-G∑¤-Ø∫¤-øe-I‚z-
ºÔh. ±h-§-GZ¤≈-§Ôh-m-§¤-∫I¤G-q-∫h¤-mP-q∫¤-I‚z-§f∫-ª¤m-ÆP-P-±Ù≈-D≈-æÔm-{Ôh-
hGÙ≈-∑Ô≈-zXÙh-<¤-§Ôh. Gæ-bÔ-º¤G≈-q-hP-∫Gæ-m-mP-q∫¤-I‚z-§f∫-ª¤m-m∫P-∫hÙº-
M„-ºÔh-§-GbÙG≈-wm-fÙG≈-GP-ªP-§Ôh. ≈P≈-M≈-Z¤h-<¤≈. æÔG≈-qº-zdG≈-æ-P-
ª¤-z;∫. .}¿P-zº-{-ª¤-G›≈-x¤º-§¤m. .∑Ô≈-≈P≈-M≈-<¤≈-G≈fiP≈-q-ºÔh-TÔ≈-G›≈-∑z≈-
hP-hG∫-«tÙz≈-fÙG-m≈-D≈-}¿P-m-§¤-∫I¤G≈-qº-zdG-hGÙ≈-∑Ô≈-G≈fiP≈-ªÙh. {≈-ÆP-
º¤G≈-q-hP-∫Gæ-z-hÔ-D≈-æÔm-fz≈-ªÙh-§-ºÔh.
hÔ≈-m-º¤G≈-q∫¤-æ§-m≈-±h-§-GZ¤≈-§Ôh-m-§¤-∫I¤G≈-q-hÔ-±h-§-º¤G≈-q-§EÔm-§Dm-

∑¤G-ª¤m-m-PÔ≈-q-Ω[Ôh-ªÙh-<¤-ºÔh-z≈§-H¤-∫h›G G∑m-ªP-hqÔ-V-G∏¤G≈-§Dm-§P-qÙ-∑¤G-
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≈Ù-≈Ù≈-PÔ≈-q-§-Ω[Ôh-qº-hqÔ-V∫¤-mP-GP-ªÙh-q-n§≈-BÙº-§Dm-º¤G≈-¡¤G-ªÙh. hÔ-øe-zfi-
n§≈-æ-D-¡≈-<¤≈-±h-§-GT¤G-G¤≈-∫I¤G-G¤-ºÔh-TÔ≈-zXÙh-m-wæ-VÔº-∫I¤G-G¤-§Ôh-h§-
«[§-im-∆¤h-q-ºÔh. G∑æ-{-GZ¤≈-x¤º-±h-§-GZ¤≈. .∑Ô≈-º¤G≈-q∫¤-æ§-H¤-fÙG-m≈-
±h-§-GZ¤≈-§Ôh-m-G∑æ-{-f§≈-Th-dÙG≈-§¤-ffiz-q-ºÔh. x¤-ºÙæ-q∫¤-I‚z-§f∫-¨-z∫¤-
mP-h›∫P-±h-§-GZ¤≈-æ≈-Z›P-z-D≈-æÔm-§Dm-∫W¤G-dÔm-MP-∫wÔm-q-§-GbÙG≈-wæ-VÔº-
{„P-ªÙh-§-ºÔh. hÔ≈-m-M-Gº-mP-{„P-z∫¤-I‚z-§f∫-¨-z-wæ-§Ù-VÔ≈-Z›P-§fº-±h-§-GZ¤≈-
D≈-æÔm-H¤-ªÙh-ºÔh. m›z-xÙG≈-q∫¤-øe-I‚z-mP-±h-§-GZ¤≈-<¤-n§-G∑G-¡Ùh-<¤-ªÙh-§-ºÔh.
∫Ùm-<P-§PÙm-≈fi§-±h-§≈-økÔP-G¤-§Ôh-qº-hÔ∫¤-fÙG-ª¤h-VÔ≈-hP-hh-q-(faith)∏Ôº-z-∑¤G-
hGÙ≈-±flæ-¡Ùh-<¤-ªÙh-ºÔh. hÔ≈-m-§PÙm-≈fi§-±h-§-GT¤G-qÙ≈-∫I¤G-G¤-ºÔh-TÔ≈-zXÙh-§Dm-
hÔ-±m-º¤G-q-§-GbÙG≈-§Ôh. M„-§±m-hÔº-zdÔm-±m-º¤G-q-±Ù≈-§PÙm-≈fi§-H¤-G∑æ-{-§-
ª¤m-q∫¤-VÙ≈-GP-ªP-§Ôh-TÔ≈-zXÙh-M„-hÔ-»§-q-±-fG-VÙh-q-ºÔh. DÙP-±Ù≈-§-§fÙP-z-n§≈-
æ-P≈-§fÙP-§-≈ÙP-. P≈-»-GÙ-§-≈ÙP-∑Ô≈-zXÙh-m-∫I¤G-G¤-ºÔh. ª¤m-m∫P-P≈-§-§fÙP-
z-ª¤m-ÆP-ªÙh-§-ºÔh-TÔ≈-zXÙh-M„-hÔ-BG-æP≈-æ-x¤m-q-ºÔh. ªÙh-±h-§fÙP-hGÙ≈-<¤-ªÙh-
m-»-TP-fæ-z-ºÔh. hÔº-zdÔm. §-§fÙP-x¤º-m-§Ôh-q-§¤m.. ∑Ô≈-G≈fiP≈-q-ºÔh. hÔ≈-
m-G∑æ-{∫¤-Gm≈-æ-∫W‚G-{Ôh-<¤-}¿Ù-hÔº-hzP-qÙ∫¤-§PÙm-≈fi§-§-GbÙG≈-ª¤h-§PÙm-H¤≈-{-
z-{Ôh-q-hÔ∫P-§-¡Ô≈-q∫¤-fÙG-m≈-DÙP-±Ù≈-hzP-dÔm-DÙG-qº-ºÙG≈-{Ôh-§Dm-∫y‚æ-V≈-
hÔ∫¤-zM„h-GP-§fÙP-z-æ-G∑¤-Ø-z∑G-h›≈-«?z≈-¡¤G-æ-Z¤-§-ºÔº-§¤-∫i-z-ºÔ-VG≈-∫IÙ-G¤-
ªÙh-ºÔh.
DÙP-±Ù∫¤-MP-¡Ôæ-ªG-b‡-∫IÙ-«?z≈-∫W¤G-dÔm-§P-Æ§-§fÙP-G¤-ªÙh-ºÔh. ªP-hÔ-æ≈-ªG-

b‡-x¤m-«?z≈-∫W¤G-dÔm-hÔ-æ≈-§P-Æ§-§fÙP-ffiz-<¤-ªÙh-ºÔh. GP-øeº-DÙP-±Ù∫¤- Galaxy

hÔ-º¤P-h›-º¤P-h›-∫IÙ-G¤-ªÙh-ºÔh. ∫Ùm-<P-mP-q≈-m§-§D∫¤-§f∫-hP-∫W¤G-dÔm-H¤-§f∫-
∑Ô≈-q-hÔ-Z¤m-ºÔ-z∑¤m-§¤-∫i-z-ºÔ-D≈-æÔm-H¤-§Ôh. hÔ-z∑¤m-∫W¤G-dÔm-H¤-h{¤z≈-≈ÙG≈-<P-
æ≈-<¤-hzP-G¤≈-§fÙP-«oP-§¤-∫i-z-§-GbÙG≈-§f∫-GT¤G-b‡-hÔ-∫i-∑¤G-ºÔh-TÔ≈-D≈-æÔm-
H¤-§Ôh. ª¤m-m∫P-±m-º¤G-q-±Ù≈-Z¤m-ºÔ-Z¤m-ºÔº-GP-§fÙP-z-hÔ-G-ºP-fG-zTh-hÔ-∫IÙ-
G¤-ªÙh. xÙG≈-G∑m-q-∑¤G-m≈-∑›-m. ¡Ô≈-{-æ-hrÙh-q∫¤-«?z≈-≈fi-f-§æ-q∫¤-§PÙm-≈fi§-
H¤≈-GP-§fÙP-z-hÔ-æ≈-hrÙh-{Ôh-<¤-¡Ô≈-q-æÔG≈-≈fi-GbÙP-M„∫¤-fz≈-¡Ô≈-Ø-z-Z¤h-m≈-{Ôh-
<¤-§Ôh. hrÙh-{Ôh-<¤-¡Ô≈-q-§¤-≈Ù-≈Ùº-GP-ªÙh-q-hÔ-ºP-§-GbÙG≈-hÔ-æÔG≈-≈fi-GbÙP-M„∫¤-
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fz≈-¡Ô≈-{Ôh-hGÙ≈-q-hP-{Ôh-M„-ªÙh-q-GZ¤≈-;-¡Ô≈-<¤-ªÙh-§-ºÔh. P-±Ù≈-ø?ÙG-H„º-H¤-
Gm≈-æ-zøe≈-q∫¤-«?z≈-≈fi-ø?ÙG-H„º-H¤-Gm≈-hÔ-æ-ªG-ZÔ≈-GbP-M„-GP-ªP-§Ôh. <P-hÔ-
øe-§Dm-H¤-¡Ô≈-q-hÔ-æ-ªº-M≈-GbÙP-fz≈-ªÙh-ºÔh. TflP-∏h-ø?ÙG-H„º-H¤-Gm≈-GT¤G-æ-
dG≈-ªP-hG-zM„h-±flæ-G≈fi§-H¤-æ§-m≈-XÔ≈-hqG-G¤≈-PÔ≈-q-Ω[Ôh-q-hÔ-XÔ≈-hqG-æ-§-z∑G-
qº-ªP-ªP-GÙ§≈-∫i¤≈-{≈-bÔ-}¿Ù∫¤-m›≈-q-VÔ-ºfi-x¤m-q∫¤-«?z≈-ø?ÙG-H„º-H¤-Gm≈-hÔ∫P-ª¤h-
§PÙm-H¤≈-§PÙm-≈fi§-h›-§fÙP-ffiz-q∫¤-zº-h›-∫IÙ-z∫¤-ªfiæ-Tm-ªº-M≈-GbP-M„∫¤-z≈§-±flæ-
hÔ-wæ-VÔº-VÙ≈-æfiG≈-§P-VÔ-z-æ-ªÙh-ºÔh-z≈§-H¤-∫h›G  hÔ≈-m-ªfiæ-Tm-ªº-M≈-zbP-
m≈-ø?ÙG-H„º-H¤-Gm≈-§PÙm-≈fi§-h›-§fÙP-ffiz-q-z∏Ù-z∫¤-æ§-hÔ-P-±Ù∫¤-∫IÙ-«eP≈-ºÔh. DÙP-
±Ù≈-ªfiæ-Tm-ªº-M≈-GbP-M„-EÙm-m≈-§Ôh-qº-ªfiæ-hÔ-y-§Ù-hP-. ±æ-zfiº-zb‡z-«eÔ-VflP-
Pfiº-z∏Ù≈-XÔ≈-GP-∫±§≈-¡¤G-m≈-h-ºG-G¤-§¤-∫h›G-TÔ≈-G≈fiP≈-<¤-ªÙh-ºÔh. hÔ-m¤-¡Ô≈-
q-ªº-M≈-§-GbP-zº-ºG-fz≈-ªÙh-§-ºÔh. x¤∫¤-ªfiæ-ªP-¡¤m-b‡-y-z-VG≈-∫IÙ-h›≈-ºG≈-
q∫¤-hzP-qÙ∫¤-§PÙm-≈fi§-H¤≈-§fÙP-h›-§Ôh. hÔ-§fÙP-z-æ-¡Ô≈-q-ªº-M≈-GbP-M„∫¤-±z-
b‡-h-§¤-∫h›G h-G-ºÔ-{≈-q-ª¤m-m§-∑Ô≈-z«kh-hGÙ≈-q∫¤-Gm≈-±flæ-VG≈-qº-zdÔm. z≈§-
}¿Ù∫¤-∫IÙ-«eP≈-∫h¤-wæ-q∫§-fz≈-BÙ-qÙ-∑¤G-ºÔh-TÔ≈-zXÙh-M„-ª¤m. hÔ-m¤-ªG-qÙ-§-ºÔh-TÔ≈-
zXÙh-M„-§Ôh.
DÙP-±Ù≈-ªfiæ-æ-hrÙh-«eP≈-hÔ-xÙG≈-GT¤G-m≈-±h-§-GT¤G-§-GbÙG≈-D≈-§-}¿P≈-qº-

zdÔm-G›-hÙG-qÙ-VG≈-q-ºÔh-æ. xÙG≈-G∑m-∑¤G-m≈-DÙP-±Ù∫¤-hrh-q-{Ôh-«eP≈-<¤-fz≈-
æ§-hÔ-»-TP-BÙ-qÙ-ºÔh. hÔ-m¤-º¤G≈-q-hP-M„-§±m-H¤-æ§-m≈-hrh-q-{Ôh-M„-hP-. ªfiæ-
Tm-H¤-¡Ô≈-q∫¤-m›≈-q-GÙP-§fÙº-«tÔæ-bÔ-ªfiæ-æ-∫W‚G-M„∫¤-fz≈-¡Ô≈-GZ¤≈-;-§-{≈-qº-±Ùh-
zøe-æm-IP≈-§P-qÙ-{Ôh-<¤-ªÙh-ºÔh. Gæ-bÔ-±Ùh-zøe-æm-IP≈-zTfl∫¤-zº-I‚z-∫|≈-GT¤G-
q-fÙm-m-hÔ-G-ºP-ºÔh-TÔ≈-zXÙh-hÔ-fG-zTh-AP-{Ôh-<¤-ªÙh-ºÔh. ±Ùh-hqG-G¤-æ§-m≈-
GP-•„º-fG-GTh-M„-hÔ∫P-P-±Ù≈-¡Ô≈-<¤-ªÙh-z≈§-q∫¤-±m-º¤G-q∫¤-P-Mæ-hÔ≈-{Ôh-<¤-ªÙh.
±m-º¤G-q∫¤-GP-∏G-G¤-BÙm-VÔ-¡Ù≈-hÔ-GP-ºÔh-TÔ-m. DÙ-ºP-G¤≈-§-¡Ô≈-q-hÔ-DÙ-ºP-G¤≈-¡Ô≈-
<¤-§Ôh. DÙ-ºP-G¤≈-§-¡Ô≈-q-hÔ-DÙ-ºP-G¤≈-¡Ô≈-<¤-§Ôh-q-hÔ-±m-º¤G-G¤-mÙº-∫F‚æ-±P-§-∫IÙ-
z∫¤-∫GÙ-zÆflG-≈-øe-zfi-hÔ-ºÔh. DÙ≈-xÔh-;-¡Ô≈-q∫¤-«?z≈-æ-±P-§-¡Ô≈-≈ÙP-z≈§-H¤-ªÙh-
ºÔh. z∑¤-∏fiº-∑¤G-¡Ô≈-q∫¤-«?z≈-æ∫P-±P-§-¡Ô≈-≈ÙP-im-H¤-ªÙh-ºÔh. GP-øeº-G-h›≈-
ª¤m-m∫P-§f∫-§Ôh-q∫¤-zBº-zTÙ≈-(Infinite correction) ∑¤G-«KP-æ-∫IÙ-z-ºÔh. hÔ-
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º¤P-ª¤m-q-hÔ-≈P-Z¤m-§¤m-q-hP-. ≈P-Z¤m-ª¤m-q-hÔ-GmP≈-Z¤m-§¤m-q-VG≈-∫IÙ-G¤-ªÙh-
ºÔh. hÔ-æ∫P-Eh-qº-hÔ-Æ§-§Ôh. ª¤m-m∫P-GmP≈-Z¤m-ª¤m-∏Ôº-z-hÔ-§¤m-q-§-VG≈-
zº-h›-hÔ-ºÔh-∫h›G-TÔ≈-fG-zTh-<¤-ªÙh-ºÔh. hPÙ≈-∫|Ôæ-{Ôh-m-hÔ-º¤P-P-±Ù≈-hÔ-∫i-∑¤G-
§fÙP-G¤-∫h›G ª¤m-m∫P-h-øe-»-GÙ-G¤-§¤-∫h›G G∑¤-m≈-zdG-hrh-{Ôh-hGÙ≈-<¤-ºÔh-TÔ≈-
zXÙh-m-∫I¤G-G¤-ªÙh-ºÔh. ∫Ùm-<P-Z¤m-ºÔº-GP-hrh-§f∫-Ω[Ôh-q-hÔ-∫H„º-z-§-x¤m-zº-
h›-hÔ-ºP-ª¤m-qº-V-z∑G-«eÔ-fG-zTh-<¤-ªÙh-ºÔh. hÔ-∫I¤G≈-<¤-§¤-∫h›G-TÔ≈-∑›-G¤-ªÙh.
∫W¤G-dÔm-H¤-mP-æ-©ÙP≈-hh-hÔ-§¤∫¤-∫IÙ-z-æ-»-TP-GmÙh-q-{Ôh-§Dm-∑¤G-ºÔh. VÙ≈-

æfiG≈-<¤≈-©ÙP≈-hh-GP-æ-GP-∫±§≈-«tÔæ-ªÙh-ºÔh. ª¤m-m∫P-±m-º¤G-q≈-©ÙP≈-hh-
«tÔæ-z-hÔ-Æ§-VÙ≈-æfiG≈-<¤≈-m§-ªP-«tÔæ-§Ôh. hÔ≈-m-∫≤§-J¿¤P-mP-©ÙP≈-hh-VÔ-¡Ù≈-±m-
º¤G-q≈-«tÔæ-ªÙh. hÔ∫P-±m-º¤G-q-DÙ-ºP-±Ù≈-§-§fÙP-z-hÔ-hG-G-h›≈-ª¤m-m∫P-ªÙh-§-
ºÔh-zXÙh-hGÙ≈-∑Ô≈-z¡h-q-hÔ-æ≈-øÀG-q∫¤-©ÙP≈-hh-GP-hGÙ≈-≈§. DÙP-±Ù≈-±Ùh-hqG-
hP-fG-GTÙh-fÙG-ªP-ªP-∫H„º-z-GbP-hGÙ≈-M„º-D≈-æÔm-q-hÔ≈-±m-º¤G-hÔ-º¤G-Gm≈-
§-ª¤m-qº-zOÊz≈-ffiz.  Gæ-bÔ-º¤G-Gm≈-ª¤m-m-hPÙ≈-qÙ∫¤-Gm≈-æfiG≈-hP-z«e‡m-bÔ-æm-
GT¤G-fG-zTh-q-hÔ-æ-«¿º-ªP-∫H„º-z-GbP-hGÙ≈-<¤-§Ôh. ªP-zBº-z∏Ù-hGÙ≈-hÙm-GP-
ªP-ªÙh-§-ºÔh. hÔ≈-m-h-º¤P-±m-º¤G-q-±Ù≈-§fÙP-«eP≈-∫h¤-∫i-∑¤G-∫h›G-TÔ≈-zXÙh-ffiz-
q-§-GbÙG≈. hÔ-º¤P-G¤-hPÙ≈-qÙ∫¤-Gm≈-«eP≈-∫h¤-∫i-ºÔh-TÔ≈-zXÙh-ffiz-fz≈-§Ôh. hÔº-
zdÔm-±m-º¤G-hÔ-º¤G-Gm≈-<¤-IP≈-≈fi-∫IÙ-G¤-§-ºÔh-TÔ≈-∑›-hGÙ≈-q∫¤-M„-§±m-hÔ-ºÔh. hÔ-
øeº-DÙ-zÙ≈-;›m-«¿ÙP-G-∫i-∑¤G-G¤-fÙG-m≈-±m-º¤G-hÔ-{„P-z-hP-. DÙP-±Ù≈-fz≈-æ§-G-
∫i-∑¤G-z«eÔm-H¤-ªÙh-q∫¤-«?Ùº-æ-∑›≈-∏¤m.
§f∫-§-∫≤§-J¿¤P-mP-±m-º¤G-ªº-M≈-x¤m-q-æ-zdÔm-m≈-I‚z-∫|≈-G-ºÔ-{„P-ªÙh-ºÔh-

TÔ-m. §¤G-æ§-h›-§fÙP-ffiz-q∫¤-I‚z-∫|≈-lÙG-lÙG-m¤-»¤-ºÙ-¡¤-§-hP-m-G-≈-G¤-(Hiroshima

& Nagasaki) GZ¤≈-qÙ-ºÔh. hÔ-z∑¤m-h§G-hP-∫±Ô-z. øÀG-qº-h›-hÔP-ºz≈-u¤-±ÙG≈-
<¤-±flæ-æfiG≈-G≈º-q∫¤-hÔP-ºz≈-GÙP-§∫¤-u¤-±ÙG≈-(Post modern civilization)
<¤-mP-∫W¤G≈-«?›æ-º¤P-æfiG≈-hÔ∫P-±m-º¤G-G¤-I‚z-∫|≈-¡¤G-ºÔh. hÔ-«S-m≈-§D≈-q-±Ù∫¤-
mP-zIÙ-J¿ÔP-VÔm-qÙ-∫IÙ-z∑¤m-q-ºÔh. hÔ-±Ù≈-GP-zXÙh-ªÙh-TÔ-m. ±m-º¤G-hÔ-z∏P-Pm-
GP-ªP-§¤m-qº-zº-§-(Neutral)∑¤G-ºÔh. hÔ-m¤-¡Ô≈-{-hP-zdG-hrh-T¤G-ºÔh. ªG-
ZÔ≈-GP-ª¤m-zXÙh-§¤-ffiz. ª¤m-m∫P-§¤-ªG-qÙ-∑¤G-G¤≈-z∏P-xÙG≈-≈fi-zÔh-uÙh-zbP-«eÔ-∫IÙ-
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z-§¤-º¤G≈-u¤-ªÙP≈-æ-»-TP-wm-fÙG≈-Tm-h›-z∏Ù-M„-ªÙh-ºÔh. ZÔ≈-q∫¤-xÙG≈-æ-zÔh-uÙh-
GbP-z-ª¤m-m-l›æ-ym-§±Ùm-V-≈ÙG≈-∫fÙm-M„-ºÔh. {≈-ÆP-±m-º¤G-DÙ-ºP-ªG-ZÔ≈-GP-
ªP-§¤m-qº-zÔh-uÙh-GbÙP-«eP≈-<¤-Eh-qº-fÙG-m≈-{„P-z-ºÔh-TÔ≈-zXÙh-<¤-ªÙh-ºÔh. ∫h¤∫¤-
mP-zM-V-D-¡≈-zhÔm-q-ªÙh-q∫¤-z∏Ù-øe-zfi-∑¤G-ªÙh. hqÔº-m. I¤-øe-zfiº-V-z∑G-m- Ấ-G›-
z∏Ù-{Ôh-æ-wm-fÙG≈-q-§-∏h. ±æ-Gb‡z-M„-æ∫P-wm-fÙG≈-<¤-ªÙh. hÔ-z∑¤m-©-z∏Ù-M„-
æ∫P-wm-fÙG≈-<¤-ºÔh. hÔ-m¤-zÔh-uÙh-GbÙP-§Dm-H¤-Eh-qº-x¤m-q-∑¤G-ª¤m-∆¤h. ª¤m-
m∫P-hÔ-zÔh-uÙh-GbÙP-§Dm-H¤-z≈§-}¿Ù-ªº-M≈-GbP-M„∫¤-V-AÔm-GT¤G-±m-º¤G-G¤-«¿Ùz-¢ÙP-
§Z§-h›-Ø-z-m≈-ªÙP-G¤-§Ôh-q-ºÔh. hÔ-§Ôh-ÆP-§±m-º¤G-G¤-zÔh-uÙh-z∏P-xÙG≈-≈fi-zbP-
z∫¤-ºÔ-z-VÔm-qÙ-ªÙh-q-§-ºÔh. u¤º-zbP-±m-º¤G-AP-q-Gm≈-q-ª¤m-m-hÔ-Æ§-BÙm-VÔm-qÙ-
ªÙh-§-ºÔh. ∫Ùm-<P-∫y‚æ-æ≈-(Technology)hÔ-±m-º¤G-hP-§Z§-h›-«¿Ôz≈-q-æ-zdÔm-
m≈-h-øe∫¤-Gm≈-«?z≈-<¤-∫≤§-J¿¤P-G¤-h;∫-Pæ-n§≈-{„P-z-ª¤m-qº-fG-zTh-hÔ-zXÙh-ffiz.
h-øe∫¤-∫≤§-J¿¤P-∫h¤-Gm≈-«eP≈-G-∫i-∑¤G-fÙG-Gm≈-ªÙh-TÔ-m. &Bz≈-§GÙm-º¤m-qÙ-VÔ≈-
z«kÙ§≈-zMz≈-bÔ-ZÔm-D-VÔm-qÙ-øS-æ-≈∫¤-GÙ-æ-∫h¤∫¤-fÙG-«kÙh-§Dm-∆ÙG-VG≈-ªÙP≈-µÙG≈-
<¤≈-GhÙP-æÔm-{Ôh-hGÙ≈-∑Ô≈-G≈fiP≈-<¤-ªÙh-ºÔh. ZÔm-D-VÔm-qÙ-øS-m¤.
hP-qÙ. §¤-∫zÙº-∫wÔæ-M≈-hÔ-ºÔh. §¤∫¤-§¤-∫zÙº-»-TP-∫wÔæ-M≈-∫IÙ-z-æ-zdÔm-m≈-§ffim-
AÔm-H¤≈-§-økÔP-z∫¤-h;∫-Pæ-VG≈-ªÙh-ºÔh.
GZ¤≈-q. hqæ-∫{Ùº-∫i-§Z§-§Ôh-q-hÔ-ºÔh. hqæ-∫{Ùº-ªÙP≈-µÙG≈-§¤-WÔ-Z›P-∑¤G-
G¤-æG-b‡-x¤m. BÙ-qÙ-WÔ-§P-h›-x¤m-m≈-J¿¤P-ym-hP-J¿¤P-ym-hzº-H¤-zº-Eh-hP-. J¿¤P-
ym-GT¤G-G¤-mP-h›∫P-Mæ-Dz-hP-Mæ-Dz-hzº-H¤-zº-Eh. Mæ-Dz-GT¤G-G¤-mP-h›∫P-
§¤-hP-§¤∫¤-hzº-H¤-zº-Eh-hÔ-»-TP-VÔ-ºfi-x¤m-q-hÔ-æ-zdÔm-m≈-hqæ-∫{Ùº-H¤-h;∫-Pæ-VÔm-
qÙ-∑¤G-VG≈-ªÙh-ºÔh. ∫h¤∫¤-mP-GÙ-æ-GT¤G-NÂº-º¤P-æfiG≈-hP-zG-§Ôh-æÙP≈-uÙh-º¤P-
æfiG≈-(Globalization and Consumarism) V-±P-z«k›≈-ªÙh-ºÔh.
G≈fi§-q. DÙº-ªfiG-Z§≈-VG-hÔ-ºÔh. hÔP-≈P-DÙº-ªfiG-Z§≈-VG-W¤-Æ§-x¤m-q∫¤-±h-
G∑¤-hÔ-»-æ§-G∏fiP-§-ffiz-q-∑¤G-VG≈-ªÙh. ∆ÙG-VG≈-G-∫i-∑¤G-ª¤m-ºfiP-∆ÙG-∫±Ù-Gm≈-
ffiz-M„∫¤-hGÙ≈-§DÙ-§Ôh-h›-§Ôh-ºfiP-z-m¤-Vfl-hP-Ω¿‚P-GZ¤≈-qÙ-hÔ-ºÔh. ª¤m-m∫P-Vfl-GÆP-§-
∑¤G-ºG-G¤-§Ôh. h-º¤P-≈P-Z¤m-∫I‚æ-z∑›h-«?z≈-Vfl-hÔ∫P-¡Ôæ-h§-mP-∫EÔº-hGÙ≈-q∫§.
ªP-m. hPfiæ-vh-hÔ-ZÙ-hGÙ≈-q-∑¤G-VG≈-ªÙh-q-ºÔh. ºP-{„P-D§≈-<¤≈-∆ÙG-VG≈-ªÙP≈-
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µÙG≈-æ-ZÔ-º¤P-§Ôh-qº-¢¤m-q∫¤-Vfl-hÔ∫P-zÆÙG-q-z∏Ù≈-bÔ-fh-;º-∫ffiP-ºfiP-∑¤G-§Ôh. hÔ-
z∑¤m-hzfiG≈-∫{„P-Q‚z-<¤-Ω¿‚P-hÔ∫P-GÆP-§-∑¤G-ºG-G¤-§Ôh. æÙ-m-VflP-Pfi∫¤-«?z≈-m≈-§¤-
§P-qÙ-∑¤G-æ-hzfiG≈-mh-hP-J¿Ù-mh-≈ÙG≈-{„P-z-m¤-Ω¿‚P-GÆP-§-§-fÙz-q∫¤-hzP-G¤≈-ºÔh.
Mæ-≈-VÔ-I≈-mP-hzfiG≈-GbP-M„º-h;∫-Pæ-{„P-z-ª¤m-m-DP-VflP-∑¤G-mP-x¤m-bÔ-E„G-Æ§-
º¤P-∫±Ù-Ω¿‚P-Q‚z-≈∫¤-DP-VflP-(Oxygen Booth)hÔ-∫i-z∏Ù≈-∫h›G-q-§fÙP-G≈æ-ºÔh.
P-ºP-±Ù∫¤-§¤-±Ô∫¤-mP-P-±Ù-wº-±flº-∫IÙ-h›≈-hzfiG≈-Q‚z-M„∫¤-¡Ôæ-h§-∑¤G-§Z§-h›-∫EÔº-hGÙ≈-
q-VG≈-§¤-∆¤h-q-GP-ªP-§Ôh¸ GP-øeº-DÙº-ªfiG-Z§≈-VG-hÔ-Æ§-x¤m-∏¤m-q-ºÔh.
z∑¤-q. h§G-hP-∫F‚G-ØÙh-<¤-Gm≈-±flæ-hÔ-±P-§≈-¡Ô≈-<¤-ªÙh-ºÔh.
øS-q. VÙ≈-<¤-§¤P-hÔ∫P-∫F‚G-ØÙh-{-M„∫¤-hÙm-h›-zÔh-uÙh-{Ôh-q-hÔ-ºÔh. hÔP-«?z≈-VÙ≈-
¡Ô≈-§Dm-hP-Z§≈-≈fi-æÔm-§Dm-»-TP-h;Ùm-qÙ-ºÔh. hqÔº-m. mP-q-æ-V-z∑G-m-mP-
q∫¤-z«em-q-æ-hPÙ≈-≈fi-∑›G≈-q∫¤-§¤-G-±Ùh-ªÙh-h§. GP-æG≈-¡Ô-m. mP-q∫¤-z«em-qº-
∑›G≈-q-æ-Bz≈-∫IÙ-M„h-æ-BÔ-hGÙ≈. Bz≈-∫IÙ-M„h-æ-BÔ-zº-Bz≈-∫IÙ∫¤-M„-∫W¤G≈-q-
hP-ª¤h-VÔ≈-GZ¤≈-qÙ-hGÙ≈-<¤-ªÙh-ºÔh. ∫W¤G≈-q-hP-ª¤h-VÔ≈-GZ¤≈-<¤-fÙG-m≈-hPÙ≈-Gm≈-
Bz≈-∫IÙ-n§-hG-M„h-æ-ªÙh-§Dm-§¤-G-±Ùh-ªÙh-§Ôh-zÆæ-hGÙ≈-{„P-m-wæ-VÔº-Z›P-Z›P-
∑¤G-VG≈-<¤-ºÔh-«[§. ±P-§≈-P-mP-q-ª¤m. DÙ-mP-q-ºÔh-TÔ≈-zXÙh-<¤-ªÙh-<P-. Gæ-
bÔ-hÔ-æ-mP-q-hÔ-±Ù-«k›G-TG-ºÔh-TÔ≈-±¤G-ØÁz-T¤G-zXÙh-q-ª¤m-m-DÙ≈-±flº-∑¤-∫W§-fÙG-m≈-
æm-«¿ÙG-G¤-∫h›G-G§. ªP-m-J¿Ù-zfiº-h›-∫F‚G-ØÙh-{Ôh-<¤-∫h›G hÔ-zøe-M„-ºÔh. Gæ-∆¤h-
∫F‚G-ØÙh-{Ôh-<¤-∫h›G-m-mP-q-§-ºÔh-TÔ≈-wæ-VÔº-zXÙh-VÙG hÔ-z∑¤m-h›-VÙ≈-æfiG≈-G∑m-
n§≈-æ∫P-Gm≈-±flæ-hÔ-ºP-VG≈-ªÙh-ºÔh. hÔ≈-m-∫≤§-J¿¤P-mP-VÙ≈-Z§≈-æÔm-{Ôh-§Dm-
m§-VÙ≈-M„h-æ-ªÙh-§Dm-h-øe-»-TP-h;Ùm-qÙ-ºÔh. «ez≈-ZÔ≈-q-∑¤G-æ-VÙ≈-<¤-O¤G-∫≤‚G≈-
hP-VÙ≈-<¤-§¤P-h§G-hP-∫F‚G-∫≤¤P≈-{-M„º-zÔh-uÙh-{Ôh-<¤-ªÙh-ºÔh.
§hÙº-z«k›≈-bÔ-∑›-m. ±m-º¤G-æ-zdÔm-m≈-∫y‚æ-æ≈-{„P¸. ∫y‚æ-æ≈-æ-zdÔm-m≈-T-

æG-§P-qÙ-z∏Ù-CÊm-{-≈∫¤-z∏Ù-I‘-hÔ-hG-{„P-z-ºÔh. z∏Ù-I‘∫¤-mP-h›-§¤∫¤-hGÙ≈-§DÙ-æ≈-»-
TP-T-æG-§P-z-z∏Ù≈-qº-zdÔm-hÔ-hG-ZÙ-§Dm-H¤-FÙ§-hGÙ≈-<¤-ªÙh-h›≈-DÙP-±Ù≈-fz≈-æ§-
æ≈-«¿-¡Ù≈-Ω[Ôh-ffiz-q-m¤-§¤∫¤-M„h-æ-ºP-V≈-≈fi-ªÙh-q∫¤-±flæ-z∑¤m-§-ª¤m-q∫¤-ª¤h-{Ôh-«tÔæ-
z∫¤-ªfiæ-ZÔ-zº-Gm≈-qº-{≈-m≈-∫hÙh-q∫¤-ZÙm-§ÙP≈-¡›G≈-VÔ-ºfi-GbP-M„-hÔ-ºÔh. u¤º-y-
M≈-«tP≈-q-§-ª¤m-q-m¤-±P-§-ª¤m-q-«®Ù≈-§-hGÙ≈. ∫Ùm-<P-y-M≈-<¤-§Ô-æ-wfi-∫hÔz≈-§Dm-
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H¤-±Ùh-øe-zfi-hÔ-±flæ-z∑¤m-§-ª¤m-q∫¤-ª¤h-{Ôh-hP-ªfiæ-ZÔ-zº-Gm≈-q-GZ¤≈-qÙ-hÔ-VG≈-<¤-ªÙh-
ºÔh. hÔ-øeº-±flæ-z∑¤m-§-ª¤m-q∫¤-ª¤h-{Ôh-hP-ªfiæ-ZÔ-zº-Gm≈-q-z∏Ù≈-XÔ≈-G∑¤-m≈-§¤∫¤-
z≈§-}¿Ù∫¤-mP-G¤-∫hÙh-Q§≈-(greed)hP-yG-hÙG ∫Im-≈Ô§≈-n§≈-«tÔæ-fz≈-{Ôh-<¤-
ªÙh-ºÔh. §¤∫¤-u¤-±ÙG≈-m¤-GT¤G-æ-GT¤G-zdÔm-hP-§ffim-æ§-H¤-fÙG-m≈-∫IÙ-hGÙ≈-q∫¤-z≈§-
±flæ-hÔ-∆Ùæ-M„m-H¤-øe-«eP≈-¡¤G-ºÔh. §ffim-æ§-§Ôh-qº-∫Im-z«k›º-fÙG-∫IÙ-hGÙ≈-q-hÔ-
hÔP-ºz≈-<¤-øe-«eP≈-¡¤G-ºÔh. hÔ-ªP-±P-§º-∫Im-z«k›º-{Ôh-h›-zTflG ∫hÙh-∆Ôh-§P-
h›-«tÔæ-z∫¤-«?z≈-≈Ù-≈Ù∫¤-hGÙ≈-§DÙ-økÔP-z-∫h¤≈-§¤-∫I¤G≈-qº-hGÙ≈-§DÙ-æ≈-§P-z-G≈ÙG-
∫WÙG-{-M„∫¤-z≈§-±flæ-hÔ-ªÙP-G¤-ªÙh. hqÔº-m. øÀ§-øe-zfi-æ-V-z∑G-m-V-GT¤G-G¤≈-§-
∫I¤G≈-qº. «S-hGÙP-∫E§-∫E§-«?z≈-≈fi-øÀ§-∑¤G-hP-. ØÔh-§Ù-ØÔh-h›≈-øÀ§. æ≈-
DfiP≈-≈fi-zBÙh-h›≈-øÀ§. F‚≈-DP-mP-HÙm-M„∫¤-øÀ§-zT≈-øÀ§-V-z∑¤-øS-§Ôh-m-§¤-∫I¤G-q∫¤-
Ez-zOG≈-¡›G≈-VÔ-G∏fiG≈-§fÙP-Ω¿‚P-∫y¤m-hP-. ±G≈-qº. Ω¿‚P-∫y¤m-±P-§∫¤-zM„h-
m≈->¿h-q-z=‚-z∫¤-æ≈-hÙm-hÔ-{Ôh-<¤-ªÙh-ºÔh. h-øe∫¤-Gm≈-«?z≈-≈fi-GP-∏G-{Ô-{G-q≈-
≈Ù-≈Ù∫¤-hGÙ≈-§DÙ-GP-ª¤m-q-hÔ-fG-GTh-§¤-ffiz-q∫¤-§±§≈-æ-«¿Ôz≈-ªÙh-TÔ≈-zXÙh-m∫P-
§-∫I¤G≈-q-§Ôh-«[§. GP-øeº-Ez-zOG≈-{-M„º-¡›G≈-VÔ-zbP-z∫¤-∫IÙ-IÙm-ªÙP≈-µÙG≈-
T-æG-hÔ∫¤-º¤m-q∫¤-mP-±flh-ªÙh-ºÔh. hÔ-øeº-§¤∫¤-∫hÙh-∆Ôh-VÔ-ºfi-zbP-z∫¤-§f∫-§º-BÔ≈-
zfi∫¤-§PÙm-∫hÙh-<¤-GÆÙ-zÙ-hqæ-∫{Ùº-hP-zG-§Ôh-æÙP≈-uÙh-GZ¤≈-qÙ-§-GbÙG≈-§Ôh-q-wæ-
VÔº-∫≤§-zfi-J¿¤P-G¤-§¤∫¤->¿h-q∫¤-mP-}¿‚G≈-±º-ªÙh-ºÔh.
∫h¤-m¤-±m-º¤G-G¤-æ§-m≈-{„P-z∫¤-∫y‚æ-æ≈-hP-∫y‚æ-æ≈-æ-zdÔm-q∫¤-z∏Ù-I‘-hÔ-hG-G¤-

§fº-ffiG-G¤-∫|≈-zfi-hÔ-ºÔh. GP-øeº-∫≤§-zfi-J¿¤P-G¤-§¤-ªÙP≈-µÙG≈-Z¤m-§±m-§Ôh-qº-
h;∫-æ≈-zMz≈-bÔ-hPfiæ-z∏Ù-hGÙ≈-q-hP-. hPfiæ-V-±P-Mæ-§P-G¤-±ÙP-æ≈-O¤G-∫≤‚G≈-
(Multinational Company) D-¡≈-x„G-qÙ-z∏Ù-M„∫¤-hÙm-h›-vh-hGÙ≈-<¤-ªÙh-q-ºÔh. hÔ-
hG-m¤-ºP-z∑¤m-H¤≈-∫IÙ-z∫¤-æ§-∆Ùæ-∑¤G-z∏Ù≈-ªÙh-ºÔh. æ§-∆Ùæ-∫h¤∫¤-mP-≈fi-GP-G¤≈-
wº-±flº-∫G›æ-zBÙh-GbÙP-fz≈-§Ôh-q∫¤-Gm≈-«eP≈-¡¤G-VG≈-ªÙh. §hÙº-m. ±m-º¤G-
G¤-¡Ô≈-{-ªº-M≈-x¤m-q∫¤-§f∫-§-GP-{„P-z-ºÔh-TÔ-m. §¤-±Ù∫¤-z≈§-}¿Ù∫¤-mP-G¤-ZÙm-§ÙP≈-
ªº-M≈-GbP-M„-hP-. ºP-hzP-G¤-fÙG-m≈-z≈§-}¿Ù-GbÙP-§¤-ffiz-q-z∏Ù-M„-hÔ-ºÔh. h-øe-
hÔ∫¤-§±§≈-≈fi-«¿Ôz≈-ªÙh-q-hÔ-m¤-hPÙ≈-ªÙh-<¤-Gm≈-±flæ-ºÔh. æº-m≈-FÙ§-º–∫¤-mP-z∏∫-
zb‡P-HÙm-V≈-n§≈-hGÙ≈-§DÙ-æ≈-øÀG-q-zÆÙP-G¤-ªÙh-m∫P-hÔ-Æ§-Gmh-∫GG-§¤-∫h›G ∫Ùm-
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<P-h-V-§¤-G≈h-M„-hP-ªfiæ-∫DÙº-hP-zT≈-q-Ø-zΩ¿G-GbP-M„∫¤-§±Ùm-V-hÔ-±Ù∫P-±ÙP-G¤-
M„-V-GÆÙ-zÙ-∑¤G-VG≈-ªÙh-ºÔh. hÔ≈-m-hÔ-±Ù≈-FÙ§-º–-zÆæ-M„º-§¤-§-z≈h-fz≈-§Ôh-ºÔh.
§¤-§-z≈h-q-ª¤m-m-DÙP-±Ù∫¤-FÙ§-º–-∫GG-∫IÙ-M„-ºÔh. hÔº-zdÔm-§¤-GT¤G-G≈Ùm-qÙ-z«kh-
q-hP-§¤-GT¤G-§hÔ∫fi-wÙG-«eÔ-¡¤-z-GZ¤≈-æ≈-§hÔ∫fi-wÙG-«eÔ-¡¤-§Dm-hÔ-º¤m-fP-VÔ-z-ºÔh. §¤-
G≈Ùm-qÙ-æ-º¤m-fP-GP-ªP-§Ôh. GP-æG≈-¡Ô-m. G≈Ùm-qÙ-z«kh-q-hÔ≈-DÙP-±Ù∫¤-fÙm-BÔh-
GT¤G-<P-zÔh-uÙh-{„P-§Ôh. §¤-¡¤-§Dm-hÔ≈-Z›P-§fº-§hÔ∫fi-GT¤G-GZ¤≈-zÔh-uÙh-zbP-
«eÔ-§hÔ∫fi-«¿º-ªP-z∏Ù-M„∫¤-GÙ-«?z≈-{„P-z-ºÔh. Õ-º¤∫¤-∆¤h-∫≤¤m-H¤≈-≈Ù-≈Ù∫¤-∆¤h-hzP-æÙ-
z∑¤∫¤-º¤P-h§G-GT¤G-PÔ≈-qº-h›-zMz-ffiz-q∫¤-fz≈-¡Ô≈-{Ôh-hGÙ≈-<¤-∫h›G-q-§fÙP-G≈æ-
ºÔh. h§G-hÔ∫P-Õ-º¤-m≈-≈-fG-º¤P-z∫¤-ªfiæ-I‚-∑¤G-æ-§-GbÙG≈-ZÔ-qÙ-∑¤G-æ-MG-G¤-§Ôh.
Gæ-bÔ-h§G-GT¤G-§-zMz-q-ª¤m-m-§±Ùm-V-z∏Ù-§Dm-H¤-z∏Ù-I‘-hÔ-±Ù≈-DÙP-±Ù∫¤-∫Ù≈-z«k›∫¤-
«?z≈-vh-q∫¤-hPfiæ-∫zÙº-hÔ-hG-G¤-DÔ-z∏P-∑¤G-ªÙP-ffiz-fz≈-ªÙh-§-ºÔh. q-;¤≈¤-bm-hP-
M-Gº-hzº-ØÙh-hGÙ≈-M„-GP-ªP-§Ôh. hÔ-z∑¤m-M-mG-hP-M-Gº-hzº-æ∫P-»-æ≈-q∫¤-
ØÙh-M„-hÔ-∫i-GP-ªP-ªÙh-§-ºÔh. G-h›≈-ª¤m-m∫P-¡º-xÙG≈-<¤-Mæ-Dz-n§≈-wm-±flm-
§-§ffim-qº-h§G-ªÙP-z∫¤-ZÔm-D-dG-b‡-ªÙh-z∑¤m-q-hÔ-m¤-§±Ùm-V-z∏Ù-§Dm-H¤-z∏Ù-I‘-±Ù≈-
z∏Ù-G¤-ªÙh-ºÔh. GP-æG≈-¡Ô-m. xÙG≈-GZ¤≈-;º-§±Ùm-V-vÙh-§Dm-GT¤G-ºÔh. hÔ-m¤-
P-±Ù≈-»-TP-G≈æ-qÙ-¡Ô≈-ffiz-M„-∑¤G-ºÔh. q-;¤≈¤-bm-æ-§±Ùm-V-G≈º-q-∑¤G-º¤m-GÙP-VflP-
VflP-fÙG-vÙh-<¤-ºÔh. hÔ-m≈-M-Gº-æ-q-;¤-≈¤-bm-H¤≈-§±Ùm-V-hÔ-∫i-∑¤G-ZÙ≈-≈ÙP-. EÔh-
ºP-±Ù-æ-hÔ∫¤-D-Gbh-ªÙh-§-ºÔh-TÔ≈-zXÙh-qº-zdÔm-M-Gº-H¤≈-hÔ∫¤-D-Gbh-æ-G-ºÔ-ªÙh-
h§-∑Ô≈-∫i¤-h›≈-§±Ùm-V-z∏Ù-§Dm-±Ù≈. hÔæ-D-Gbh-ªÙh-ºÔh. Gæ-bÔ-ZÙ-G¤-ª¤m-m-zÆÙP-
M„-ª¤m-∑Ô≈-zXÙh-hÔ-M-Gº-æ-zÆÙP-G¤-ºÔh. hÔ-XÔ≈-q-;¤-≈¤-bm-æ-M-Gº-H¤≈-hÔ-∫i-∑¤G-ZÙ≈-
≈ÙP-. EÔh-±Ù≈-«Sº-ZÙ≈-q∫¤-§±Ùm-V-n§≈-∫yÙ-zΩ¿G-x¤m-∏¤m-q-ºÔh. hÔ-æ≈-æÔG≈-≈fi-GbP-
(upgrade)m-§-GbÙG≈-wm-fÙG≈-<¤-§-ºÔh-TÔ≈-zXÙh-<¤-ªÙh-ºÔh. hÔ-øeº-ªÙP-hGÙ≈-hÙm-
ªP-§±Ùm-V∫¤-z∏Ù-CÊm-hÔ-±ÙP-G¤-mP-æ-∫iÔ≈-¡¤P-. Gæ-bÔ-h§G-§Ôh-q-ª¤m-m-§±Ùm-V∫¤-
±ÙP-§¤-ªÙP-z∫¤-Gm≈-«eP≈-hÔ-æ-zdÔm-m≈-{„P-z-ºÔh.
GP-øeº-z∏Ù-I‘∫¤-æ§-æfiG≈-{„P-z-m≈-z∏fiP-h-zº-∫≤§-J¿¤P-mP-∑¤-zhÔ-m§-ªP-Gm≈-

§¤-ffiz-q-hP-. ∫≤§-J¿¤P-h§G-VÔm-GZ¤≈-Æ§-{„P-z. hÔ-z∑¤m-h§G-∫F‚G-zº-§-Vh-
q-{„P-z-ºÔh. hÔ-hG-f§≈-Th-<P-h-øe∫¤-hqæ-∫{Ùº-æ§-æfiG≈-∫h¤-±m-º¤G-hP-∫y‚æ-
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æ≈-æ-zdÔm-q∫¤-M„-§±m-H¤≈-{„P-z-«®Ù≈-§-hGÙ≈-q-ºÔh.
«S-§Ù-±m-º¤G-q-±Ù≈-h;∫-Pæ-W¤-∫i-∑¤G-{„P-ºfiP-hÔ∫¤-GhÙP-æÔm-±m-º¤G-G¤-æ§-m≈-vh-

ffiz-<¤-ºÔh-TÔ≈-zXÙh-<¤-ªÙh. h-øe-ÕÙ-≤Ùm-}¿-ªÙæ-(Ozone layer)ºæ-∫IÙ-z-hÔ∫¤-z∏Ù-zTÙ≈-
±m-º¤G-q≈-¡Ô≈-<¤-§Ôh. hÔ-z∑¤m-«S-æÙº-ÕÔ-¡¤-ª∫¤-fÙG-b‡-v¤m-q-§ffiG-qÙ-hÔ≈-Z¤-§∫¤-∫Ùh-
hP-≈-G∑¤-hzº-GT¤G-{Ôh-<¤-∫h›G-TÔ≈-zXÙh-<¤-ªÙh-ºÔh. GP-øeº-±P-§-∫F‚G≈-∫IÙ-G¤-
ªÙh-ºÔh. hÔ-≈Ôæ-z∫¤-fz≈-æ§-GP-ªP-±m-º¤G-q≈-vh-ffiz-<¤-ªÙh-§-ºÔh. ±m-º¤G-q-
π-z∫¤-h<¤æ-∫DÙº-hP-zº-«oP-≈ÙG≈-GP-h›-x¤m-ºfiP-ºP-Z¤h-Gm≈-ªfiæ-≈∫¤-GÙ-æ-∫h¤-ªG-
qÙ-Zº-ffiz-M„∫¤-fz≈-¡Ô≈-∫h¤-øe-zfi-∑¤G-ªÙh-ºÔh-TÔ≈-zXÙh-ffiz-<¤-§Ôh. DÙP-±Ù≈-∫yÙ-zΩ¿G-
GbP-M„-hÔ-§-GbÙG≈-Z§≈-G≈Ù∫§-∆‚P-BÙz-{-M„-hÔ-Ø-z-Z¤h-m≈-¡Ô≈-<¤-§Ôh-q-hÔ-hÔP-≈P-
DÙ-ºP-±Ù≈-<P-¡Ô≈-<¤-ªÙh-ºÔh-hÔ-D-m≈-zXÙh-<¤-ªÙh-§-ºÔh. GP-æG≈-¡Ô-m. DÙ-ºP-±Ù-
æ-fz≈-æ§-§Ôh-q-hÔ-º-∫yÙh-<¤-ªÙh-ºÔh. hÔ≈-m-DÙº-ªfiG-Z§≈-VG-hÔ-hG-Z§≈-G≈Ù-W¤-
øeº-{Ôh-hGÙ≈-q-hÔ-∆Ùæ-M„m-H¤-æ§-m≈-§-GbÙG≈-G∑m-fz≈-æ§-§Ôh-q-∑¤G-ºÔh. Gæ-
bÔ-Gm≈-±flæ-V-±P-Gb¤P-∏z-§EÔm-∫hÙh-ªÙh-m-zhG-Z¤h-VÔm-qÙ-GŸm-jÀ¤∫¤-G≈fiP-G¤-«[¤P-qÙ-
»¤}[z≈–ÿº◊W-«eÔ-M-Gº-ºP-∆¤h-ºP-BÙP-∑Ô≈-q∫¤-hÔz-VflP-x¤-æÙ- 1909 æÙº-|¤≈-q-∑¤G-ªÙh-
q-hÔº-G∏¤G≈-hGÙ≈. ∫h¤∫¤-mP-±m-º¤G-hP-. ∫y‚æ-æ≈. z∏Ù-I‘∫¤-æ§-æfiG≈-<¤-Gm≈-
±flæ-V-±P-fÙG-hrh-q-GmP-«eÔ-G≈æ-qÙ-z;Ùh-∫h›G zÙh-hP-M-mG-æ-V-z∑G-m-æÙ-«eÙP-
yG-º¤P-E¤§-§±Ô≈-{≈-m≈-z«kh-q-ºÔh. M-§¤≈-zÙh-∏-∫hÙh-ªÙh-m-æÙ-«eÙP-yG-GÙP-m≈-
∏-ffiz-M„-∑¤G-ºÔh. hÔ-øe-zfi∫¤-«eÙz≈-¡›G≈-M-mG-æ-hÔ-h›≈-m≈-ªÙh-§fi≈-ºÔh. ∫Ùm-<P-hÔ-
∫i-§-{≈-qº-h›≈-±Ùh-PÔ≈-Tm-∑¤G-G¤-mP-M-mG-G¤-hzP-NÂº-∫ÙG-∫IÙ-hGÙ≈-q-hÔ∫P-∫≤§-
J¿¤P-mP-±m-º¤G-hP-∫y‚æ-æ≈. hÔ-z∑¤m-Vz-∆¤h-<¤-øe-I‚z-≈ÙG≈-æ≈-∫≤§-J¿¤P-u¤-ªÙP≈-
<¤-∫H„º-z-∑¤G-æ-zdÔm-m≈-{„P-z-ºÔh. h-øe∫¤-Gm≈-«?z≈-≈fi∫P-zÙh-æ-h;∫-Pæ-§¤-z∏h-
q-•P-M„-hÔ∫P-∫≤§-J¿¤P-u¤-ªÙP≈-<¤-Gm≈-±flæ-∑¤G-G¤-fÙG-m≈-ªÙP-G¤-ªÙh-ºÔh-§-GbÙG≈.
hÔ-M-mG-hP-zÙh-GZ¤≈-DÙ-m∫¤-«?h-V-∑¤G-VG≈-<¤-§Ôh.
x¤-æÙ- 1959 m≈- 1965 zº-Z¤m-§±m-∫EÙæ-h;∫-z∫¤-GZ∫-mÙm-Gh›G-ØÁz-T¤G-G¤-

∫ÙG-h§º-z≈h-hP-. øeÙG≈-¡¤-fÔz≈-q. ºP-¡¤-zMz≈-q. zÆÙm-∫W‚G-hÙ-h§-∫ÙG-¡¤-
z∫¤-zÙh-§¤-∫zfi§-yG-§P-qÙ-{„P-ªP-zÙh-§¤∫¤-mP-G¤-z≈§-}¿Ùº-m§-ªP-∫H„º-z-zbP-ffiz-
§Ôh. hÔ-m≈-x¤-æÙ- 1965 m≈-º¤G-Gm≈-G≈º-zXÔ-{„P-«?z≈-zÙh-Æ§-§-ª¤m-qº-M-mG-



30   zÙh-<¤-±m-º¤G-h›≈-hÔz.

mP-h›∫P- Ù́-§VÙP≈-zMz≈-bÔ-»-TP-h;∫-Pæ-{„P-ªÙh-<P-zÙh-§¤∫¤-z≈§-}¿Ùº-∫H„º-z-zbP-
ffiz-ªÙh-§-ºÔh. hÔ-XÔ≈-G›-ªP≈-<¤-∆¤h-{„≈-vh-q∫¤-«?z≈-≈fi∫P-zÙh-§¤∫¤-z≈§-}¿Ù∫¤-mP-
∫H„º-z-GP-ªP-§-x¤m-q-ºÔh. ∫Ùm-<P-∫h≈-q∫¤-æÙ-zTfl-z∑¤-zTÙ-øS∫¤-º¤P-G∑¤≈-{Ô≈-zÙh-
§¤∫¤-z≈§-}¿Ùº-∫H„º-z∫§-Z§≈-VG-VÔm-qÙ-x¤m-q-ºÔh. hÔ∫P-hqæ-∫{Ùº-H¤-G›-ªP≈-fÙG-
m≈-FÙ§-º∫¤-º¤P-æfiG≈-hP-±ÙP-G¤-§ffim-AÔm-vh-q-hÔ-æ≈-{„P-z-∑¤G-ºÔh. hÔP-«?z≈-zÙh-
æ-∫IÙ-§Dm-±P-§≈-zÙh-§¤-m-G∑Ùm-n§≈-<¤-z≈§-}¿Ù∫¤-mP-hPP≈-∫±z-hP-M-§¤∫¤-∫ÙG-
z«kh-m-§¤-∫I¤G≈-q∫¤-z≈§-}¿Ù-hÔ-»-æ§-ªæ-±º-∫h›G-TÔ≈-zXÙh-<¤-ªÙh-ºÔh. DÙP-±Ùº-
hqæ-∫{Ùº-∫I¤G≈-Æ§-{„P-z-hP-. ∏-DP-mP-VP-ºG-hP-G∑≈-∫Fz-M„-≈ÙG≈-M„m-økm-
∑¤G-{„P-z-ª¤m-m-hÔ-Æ§-H¤≈-∫I¤G≈-PÔ≈-<¤-z≈§-}¿Ù-∑¤G-«¿Ôz≈-ªÙh. GP-øeº-zÙh-§¤∫¤-«[¤P-
«eÙz≈-hP-zÙh-<¤-ffim-§ÙP-§-ª¤m-q∫¤-z≈§-±flæ-zΩ¿G-{Ôh-<¤-§±Ùm-V-GÆÙ-zÙ-hÔ-m›z-xÙG≈-G≈º-
zXÔ-VÔm-qÙ-∑Ô≈-q-hÔ-hP-. hqæ-∫{Ùº-H¤-∫≤‚G≈-CÊm-G∑¤-M-VÔm-qÙ-«tÔæ-z-hÔ∫¤-fÙG-m≈-ªÙP-
G¤-ªÙh-ºÔh. h-øe-Z¤-§-ºÔ-ºÔ-z∑¤m-zÙh-q∫¤-z≈§-}¿Ù∫¤-m›≈-q-Z§≈-VG-∫IÙ-z-∫h¤∫P-Gm≈-
±flæ-∫h¤-ºP-æ-ffiG-ªÙh. hÔº-zdÔm-xÙG≈-§P-qÙ-∑¤G-m≈-z«kÙ§≈-zMz≈-bÔ-∫≤§-J¿¤P-G¤-
Gm≈-«eP≈-∫h¤-G∏¤G≈-hGÙ≈-<¤-ºÔh. GP-øeº-±m-º¤G-hP-. ∫y‚æ-æ≈. ªº-M≈-∑Ô≈-
q-hÔ-G≈fi§-H¤-hzP-zNÂº-∫ÙG-m≈-ºP-hzP-§-fÙz-q-ª¤m-m-zÙh-ºP-hzP-∑Ô≈-z¡h-M„∫¤-m›≈-
q∫P-ªÙh-§-ºÔh-æ. z¡h-m≈-wm-fÙG≈-<P-§Ôh. hÔ-∫i-ª¤m-ÆP-Gm≈-±flæ-hÔ-hG-G≈æ-
qÙ-§EÔm-hGÙ≈-M„-»-TP-Gæ-VÔm-qÙ-ºÔh-z≈§-H¤-∫h›G ffiG≈-XÔ-VÔ.

(x¤-æÙ 2003 π- 1 ±Ô≈- 3 Z¤m-∑ÙG≈-q-xG-±Ùh- 9˙00 fÙG-jÀ-«eÔP-zÙh-E¤§-h›-zÙh-<¤-hqÔ-

§≤Ùh-DP-m≈-GÙ-O¤G-∑›≈-q∫¤-±m-º¤G-∏z-¢ÙP-z∑¤-qº-wÔz≈-q∫¤-VÙ≈-æfiG≈-º¤≈-§Ôh-<¤-hGÔ-∫h›m-q-

i‚G-Tfl-Æ§-æ-z;∫-F¤-∏§-GhÙP-º¤m-qÙ-VÔ-m≈-∞æ-z∫¤-G≈fiP-z¡h.

zÙh-<¤-hqÔ-§≤Ùh-DP-G¤-Z§≈-∑¤z-hP-ØÙ§-∫H„º-«kÔ-±m-DÙP≈-<¤-«¿Ùz-hqÙm-zhÔ-VÔm-lÙ-XÔ-æG≈-m≈-

O-«k›h-∫DÙº-æÙ-m≈-ª¤G-fÙG-b‡-wz-«eÔ-º¤G-q∫¤-Vfl-GbÔº-z«em-∫≤¤m-hÙm-ªÙh-æG≈-≈fi-W¤-øeº-∫zÙh-«?›æ-

∑›≈-q-z∑¤m-∑›≈-hG-hm-IÙG≈-GmP-zº-ØÙ§-O¤G-q∫¤-PÙ≈-m≈-¡¤m-b‡-ffiG≈-XÔ-VÔ-∑›-M„-æG≈-≈Ù..)



J¿ÙG-M„m.
(Electric Current)

§±§≈-GTÙh-OÙæ-§.

˙ J¿ÙG-«eÙz≈-m¤-J¿ÙG-«?›h-mP-J¿ÙG-l›æ-H¤-∫hº-∫G›æ-y-§Ù≈-Gm≈-GT¤G-m≈-G∑m-§P-qÙº-
«?h-O-§Ôh-q∫¤-fÙG-∫wÛ-ª¤-ªÙh.

æÔ-±m-«SÙm-§∫¤-mP-P-±Ùº-∫Ùæ-\- (volt) fÙG-∫Wæ-z∫¤-J¿ÙG-«eÙz≈-<¤-GÙ-dÙG≈-«?Ùº-PÙ-vÙh-
{≈-ªÙh. æÔ-±m-∫h¤∫¤-mP-P-±Ù≈-J¿ÙG-¡›G≈-(voltage)∫h¤≈-Õ§-wÔº- (ampere ªP-m-
amps hP-±¤G-z«k›≈-m- A) fÙG-∫Wæ-z∫¤-J¿ÙG-Dfiº-º§-J¿ÙG-M„m-∫I‚z-§Dm-H¤-J¿ÙG-G¤-
¡›G≈-±h-(electric pressure)øe-zfi∫¤-{Ôh-«KÙ-I‚z-<¤-ªÙh-q-hP-. M„m-hÔ-hG-∫GÙG-§Dm-
H¤-J¿ÙG-∫GÙG-(resistance) hÔ-ÕÙ§-(ohmsΩ)mP-∫Wæ-H¤¤-ªÙh-q∫¤-«?Ùº-PÙ-vÙh-{-M„-ª¤m. Gæ-
bÔ-M„m-hÔ-hG-xÙG≈-GT¤G-b‡-∫E„G-G¤-ªÙh-m-fh-;º-J¿ÙG-M„m-(direct currents ªP-m- dc)

hP-. ªº-§º-ºÔ≈-§Ù≈-{≈-m≈-∫E„G-G¤-ªÙh-m-«tÔæ-M„G-J¿ÙG-M„m- (alternating cur-

rent, ac) ∏Ôº-H¤-ªÙh. J¿ÙG-M„m-H¤≈-∫y‚æ-V≈-ØÙæ-±h- (mechanical power) øe-zfi-
(watt, W and kilowatt, kW) mP-∫Wæ-z∫¤-J¿ÙG-«eÙz≈-(electric power) §P-qÙ-BÔæ-
∫iÔm-{Ôh-ffiz-<¤-ªÙh. æÔ-±m-∫h¤∫¤-mP-f-«[h-§P-qÙ-∑¤G-h{Ô-∫{Ôh-{Ôh-M„-ªÙh-æ-Gæ-bÔ-
f-«[h-hÔ-±Ù≈-G-ºÔ-§±Ùm-H¤-ªÙh-§Ôh-«?Ùº-P-±Ùº-ym-zfi∫¤-¡Ô≈-dÙG≈-ªÙh-m-hÔ-∫I‚z-M„-æ≈-«¿-
z-hP-. hÔ-m¤-GÙ-dÙG≈-wm-±flm-zº-∫|Ôæ-z-G-ºÔ-ªÙh-§Ôh-¡Ô≈-m-æ≈-«¿-qÙ-ªÙh. P-±Ù≈-J¿ÙG-
Dfiº-∫E„G-q-zM„h-m≈-∫GÙ-∫≤‚G≈-{-M„-ª¤m.
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J¿ÙG-M„m-∫E„G¸q. (Flow of  Charge)

Gæ-bÔ-EÔh-ºP-G¤≈-hÙ-«oP-æÔG≈-qÙ-∑¤G-GmP-ªÙh-m-P-±Ù≈-iÙh-hP-iÙh-±h-«?Ùº-¢ÙP-z∫¤-«?z≈-
≈fi-F¤h-G∏fiG≈-Tm-H¤-hPÙ≈-qÙ∫¤-«oÔ-GZ¤≈-≈fi-iÙh-±h-§¤-∫i-z-ªÙh-m-«oÔ-GZ¤≈-;º-iÙh-±h-V-
«[Ù§≈-≈fi-§-∫I‚z-zº-h›-iÙh-<¤-m›≈-¡›G≈-(heat energy)hÔ-hG-iÙh-±h-§fÙ-z∫¤-xÙG≈-m≈-
h§∫-zÙ∫¤-xÙG≈-æ-M„G≈-<¤-ªÙh-q-¡Ô≈-ffiz-<¤-ªÙh. hÔ-G-mP-z∑¤m-F¤h-G∏fiG≈-Tm-H¤-G∏fiG≈-
¡¤G-G¤-«oÔ-GZ¤≈-≈fi-J¿ÙG-«eÙz≈-§¤-∫i-z∫§-J¿ÙG-«eÙz≈-Eh-qº- (potential difference) GP-
§±§≈-∑¤G-ªÙh-m-J¿ÙG-«eÙz≈-GT¤G-§±flP≈-≈fi-§-∫I‚z-zº-h›-J¿ÙG-Dfiº-xÙG≈-GT¤G-m≈-GT¤G-
b›-∫E„G-G¤-ªÙh.1 hÔ-∫i-≈ÙP-ÆP-J¿ÙG-«eÙz≈-<¤-Eh-qº-§Ôh-m-J¿ÙG-Dfiº-∫E„G-G¤-§Ôh-q-hÔ-
P-±Ù≈-¡Ô≈-ffiz. hqÔº-m. J¿ÙG-«?›h-<¤-«oÔ-GT¤G-J¿ÙG-Dfiº-hP-økm-q∫¤-∂m-^¤-G¤-º◊w-J¿ÙG-
∫hÙm-∫y‚æ-∫DÙº- (Van de graaf generator) hP-§ffih-q-hP-«oÔ-G∑m-hÔ-≈∫¤-mP-h›-zTflG-
q-ª¤m-m-J¿ÙG-«?›h-hÔ∫¤-zM„h-J¿ÙG-Dfiº-∫E„G-G¤-ªÙh. ∫E„G-q-∫h¤-m¤-h›≈-ffiP-ª¤m-æ-m§-∑¤G-
≈-hP-∫y‚æ-∫DÙº-zº-J¿ÙG-«eÙz≈-V-«[Ù§≈-≈fi-H„º-z-hP-J¿ÙG-Dfiº-∫E„G-§±§≈-Vh-<¤-ªÙh.

F¤h-G∏fiG≈-mP-J¿ÙG-Dfiº-ªfim-Gm≈-∫E„G-VÔh-J¿ÙG-Dfiº-«oÔ-GT¤G-m≈-G∑m-h›-∫E„G-q∫¤-
«?z≈-≈fi-«oÔ-hÔ-GZ¤≈-zº-J¿ÙG-«eÙz≈-Eh-qº-M„m-§ffih-m≈-ªÙh-q-∑¤G-I‚z-q∫¤-fz≈-¡Ô≈-GmP-
hGÙ≈. hÔ-m¤-hqÔ-º¤≈- 1, a mP-z«em-q-z∑¤m-Vfl-§≤Ùh-§fÙ-z-∑¤G-m≈-h§∫-z-∑¤G-b‡-Vfl-
M„G≈-q-hP-GT¤G-q-ª¤m. ∂m- ¤̂-G¤-º◊w-J¿ÙG-∫hÙm-≈-G∑¤-hP-§ffih-hÔ-J¿ÙG-«?›h-mP-J¿ÙG-∫Dfiº-
∫E„G-q-mP-z∑¤m-Vfl-§≤Ùh-hÔ-GZ¤≈-mP-G¤-Vfl∫¤-§fÙ-h§m-H¤-º¤§-q-Gm≈-q∫¤-zº-h›-«~‰z≈-
§hÙP-(pipe) zM„h-Vfl-M„G≈-ffiz-q-hP-.  «oÔ-GZ¤≈-<¤-¡›G≈-±h-m§-∑¤G-GT¤G-qº-
H„º-m-(P-±Ù≈-∫h¤-æ-Vfl-ª¤≈-ºP-G¤-GÙ-≈-∫≤¤m-∏Ôº-)M„-z-§±§≈-Vh-<¤-ªÙh. Vfl-M„m-§¤-
Vh-qº-M„G-VÔh-wfi-§h∫- (pump) ºm-qÙ-∑¤G-zÔh-uÙh-{≈-¡¤P-Vfl∫¤-§fÙ-h§m-m§-hÔ-
æ≈-¡›G≈-±h-hÔ-hG-≈Ùº-Gm≈-≈fi-∫WÙG-hGÙ≈.

(hqÔ-º¤≈- 1˙ ¡›G≈-±h-VÔ≈-§fÙ-zÙ-ªÙh-q∫¤-
Vfl-§≤Ùh-m≈-¡›G≈-±h-VÔ≈-h§∫-zÙ-ªÙh-q∫¤-Vfl-
§≤Ùh-h›-Vfl-M„G-G¤-ªÙh. ;) ¡›G≈-±h-GT¤G-
q-VG≈-q-hP-Vfl-M„G-§±§≈-Vh-<¤-ªÙh. D)
wfl-§h∫-zÔh-uÙh-{≈-¡¤P-¡›G≈-±h-<¤-Eh-qº-

z∑G-q≈-Vfl-ªP-M„m-§-Vh-qº-M„G-ffiz.)
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J¿ÙG-M„m. (electric  current)

Vfl∫¤-M„m-hÔ-Vfl∫¤-  H2O  ∫h›≈-µ≈-n§≈-M„G-q∫¤-AÔm-H¤≈-ª¤m-
q-mP-z∑¤m-J¿ÙG-M„m-ªP-J¿ÙG-Dfiº-n§≈-M„G-q∫§-∫E„G-q∫¤-
AÔm-Æ§-H¤≈-ª¤m. øUG≈-º¤G≈-<¤-M„-æ§-mP-J¿ÙG-l›æ-ªÙh-q∫¤-
AÔm-H¤≈-J¿ÙG-Dfiº-∫E„G-ffiz-<¤-ªÙh. hÔ-m¤-øUG≈-º¤G≈-<¤-l›æ-
ym-GT¤G-G§-h›-§-m≈-J¿ÙG-l›æ-GP-§±§≈-¡¤G-hæ-zº-Gm≈-
ªÙh-q∫¤-AÔm-H¤≈-J¿ÙG-l›æ-hÔ-n§≈-J¿ÙG-l›æ-H¤-i-§- (atomic

lattice)mP-G¤-xÙG≈-±P-§º-zBÙh-ffiz-<¤-ªÙh. hÔ-∫i∫¤-J¿ÙG-
Dfiº-∫iÔm-§Dm-n§≈-æ-zM„h-∫F¤h-Tm-H¤-J¿ÙG-l›æ-(cond-

uction electrons)∏Ôº-H¤-ªÙh. ªP-wÙ-l›æ-æ-V-z∑G-m-hÔ-
n§≈-l›æ-ym-H¤-Gm≈-GT¤G-b‡-zdm-q∫¤-øeÔ-l›æ-æ-h§-qÙº-
zT¤P-ªÙh-q∫¤-AÔm-H¤≈-∫G›æ-zBÙh-zMz-ffiz-<¤-§Ôh. ∫Ùm-
<P-§Ù-\∫¤-J¿ÙG-µ≈-(battery) øe-zfi∫¤-F¤h-G∏fiG≈-Tm-H¤-G¡Ôº-G∏fiG≈-n§≈-mP-wÙ∫¤-J¿ÙG-
Dfiº-hP-økm-q∫¤-HÔ≈-l›æ-(ions) hÔ-±Ù∫¤-AÔm-H¤≈-J¿ÙG-Dfiº-∫E„G-G¤-ªÙh.

J¿ÙG-∫E„G-m¤-Õ§-wÔº-(amperes)mP-∫Wæ-H¤-ªÙh-æ-Õ§-wÔº-GT¤G-m¤-«?º-V-GT¤G-
mP-DÙ∫fi-æÙ§-GT¤G-G¤-J¿ÙG-Dfiº-∫E„G-q-hP-GT¤G-q-ª¤m.(im-G≈Ù-GmP-z-ª¤m-m-J¿ÙG-Dfiº-
H¤-±h-G∑¤-DÙ∫fi-æÙ§-GT¤G-m¤-J¿ÙG-l›æ-h=¤G≈-VÔm-qÙ- 6-25 (6.25 billion billion ) ª¤-
±h-ª¤m-) hqÔº-m. Õ§-wÔº- 5 ªÙh-q∫¤-J¿ÙG-«?›h-T¤G-æ-V-z∑G-m-«?º-V-ºÔ-ºÔ∫¤-mP-
J¿ÙG-«?›h-hÔ∫¤-zb‡z-PÙ≈- (cross-section) GP-ºfiP-G¤-zM„h-DÙ∫fi-æÙ§- 5 ªÙh-q∫¤-J¿ÙG-
Dfiº-zBÙh-ffiz-<¤-ªÙh. hÔ-∫i-≈ÙP-ÆP-hÔ∫¤-zM„h-J¿ÙG-l›æ-»-TP-§P-qÙ-M„G-ffiz. ªP-Õ§-
wÔº 10 ªÙh-q∫¤-J¿ÙG-«?›h-T¤G-æ-V-z∑G-m-«?º-V-ºÔ-ºÔ∫¤-mP-J¿ÙG-l›æ-hÔ-æ≈-økz-GT¤G-
§P-z-M„G-G¤-ªÙh.

hÔ-ªP-PÙ-§±º-VÔ-z-∑¤G-æ-J¿ÙG-M„m-∫iÔm-§Dm-H¤-J¿ÙG-«?›h-m¤-J¿ÙG-Dfiº-hP-økm-q-∑¤G-
§¤m. u¤º-zbP-wÙ∫¤-J¿ÙG-Dfiº-hP-økm-q∫¤-zM„h-∫F¤h-Tm-H¤-l›æ-ym-n§≈-§-l›æ-H¤-wÙ∫¤-J¿ÙG-
Dfiº-økm-q∫¤-øeÔ-l›æ-H¤≈-I‚z-q∫¤-i-§-æ-∫±P-;-{Ôh-m≈-zBÙh-z∑¤m-ªÙh. hÔ-∫i-≈ÙP-ÆP-J¿ÙG-
«?›h-mP-h›-wÙ-l›æ-hP-§Ù-l›æ-H¤-IP≈-§P-Z›P-GT¤G-q-ªÙh. M„m-økm-h›-J¿ÙG-«?›h-mP-h›-J¿ÙG-M„m-
ªÙh-ºfiP-§Ôh-ºfiP-hÔ∫¤-mP-G¤-ºP-∫≤¤m-J¿ÙG-Dfiº- (net charge) m¤-G-h›≈-ª¤m-ªP->¿h-;Ùº-ª¤m.

(hqÔ-º¤≈- 2˙ J¿ÙG-M„m-
∫IÙ-æ§- ∫Ùh- 1-5 ªÙh-
q∫¤-«oÔ-n§≈-æ-§ffih-q-hÔ-
zM„h-m≈-M„G-qº-{≈-q∫¤-
J¿ÙG-M„m-H¤-DÙ∫fi-æ§-ºÔ-ºÔ-m¤-
1- 5 ª¤≈-¡›G≈-¢¤m-ªÙh.)
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J¿ÙG-¡›G≈-<¤-∫{„P-DfiP≈. (Voltage Source )

J¿ÙG-Dfiº-m¤-∫wfiæ-z∫§-∫zfih-q-≈ÙG≈-§-{≈-zº-h›-∫E„G-
ffiz-<¤-§Ôh. ªfim-m≈-∫E„G-ffiz-q∫¤-J¿ÙG-M„m-∑¤G-∫I‚z-VÔh-
h›-J¿ÙG-«eÙz≈-Eh-qº-º§-J¿ÙG-¡›G≈-¡¤G-PÔ≈-qº-h›-hGÙ≈-
q-hÔ-m¤-wfl-§h∫-øe-zfi∫¤-∫y‚æ-V≈-¡¤G-G¤≈-∫I‚z-ffiz-<¤-ªÙh.
hÔ≈-m-J¿ÙG-G¤-wfl-§h∫- (electrical pump) m¤-J¿ÙG-¡›G≈-
<¤-∫{„P-DfiP≈-øe-zfi-ª¤m. Gæ-bÔ-P-±Ù≈-øUG≈-π‚§-(metal

sphere) GZ¤≈-m≈-GT¤G-wÙ∫¤-J¿ÙG-Dfiº-H¤≈-zBÔh-q-hP-
GT¤G-§Ù∫¤-J¿ÙG-Dfiº-H¤≈-zBÔh-q-ª¤m-m-øUG≈-π‚§-hÔ-GZ¤≈-
zº-h›-J¿ÙG-¡›G≈-VÔm-qÙ-∑¤G-∫I‚z-ffiz-<¤-ªÙh. ∫Ùm-<P-hÔ-
∫i∫¤-J¿ÙG-¡›G≈-<¤-∫{„P-DfiP≈-hÔ-m¤-J¿ÙG-G¤-wfi-§h∫-æÔG≈-
qÙ-∑¤G-§-ª¤m. hÔ-GP-æ-∏Ôº-m-π‚§-G∏fiG≈-hÔ-GZ¤≈-F¤h-
G∏fiG≈-<¤≈-§ffih-q∫¤-«?z≈-≈fi-J¿ÙG-«eÙz≈-hÔ-hG-∫G›æ-zBÙh-{Ôh-q∫¤-J¿ÙG-Dfiº-H¤-¡›G≈-∫G›æ-
ªfim-ffiP-∑¤G-G¤-mP-h›-J¿ÙG-«eÙz≈-hÔ-hG-V-«[Ù§≈-≈fi-∫H„º-H¤-ªÙh. hÔ-m¤-æG-æÔm-h›-{-∫Ù≈-
q-∑¤G-§-ª¤m.  ∫Ùm-<P-J¿ÙG-∫hÙm-∫y‚æ-∫DÙº-hP-µ≈-Tm-J¿ÙG-µ≈-n§≈-m¤-J¿ÙG-M„m-∫IÙ-
æ§-mP-m›≈-¡›G≈-fÙm-DfiP≈-øe-zfi-ª¤m-q-hP-hÔ-±Ù≈-J¿ÙG-M„m-§fi-§ffih-m≈-∫E„G-M„º-wm-fÙG≈-
<¤-ªÙh.

J¿ÙG-µ≈-hP-J¿ÙG-∫hÙm-∫y‚æ-∫DÙº-n§≈-<¤≈-wÙ∫¤-J¿ÙG-Dfiº-ªÙh-q-m≈-§Ù∫¤-J¿ÙG-Dfiº-n§≈-
∫fÔm-fz≈-{Ôh-<¤-ªÙh. µ≈-∫H„º-J¿ÙG-µ≈-hÔ-∫i∫¤-{-æ≈-hÔ-b¤-±–∫§-(zinc)ªP-m-∑-
ZÔ-(lead) BÂº-±–∫¤-(acid)mP-µ≈-H„º-H¤≈-GbÙº-zº-{Ôh-q-æ≈-fÙz-q∫¤-m›≈-¡›G≈-µ≈-∫H„º-
∫|Ôæ-§ffih-(chemical bond) mP-z≈G≈-q-n§≈-J¿ÙG-G¤-m›≈-«eÙz≈-≈fi-∫H„º-H¤-ªÙh.2  §Ù-
\∫¤-mP-zÔh-uÙh-{Ôh-q∫¤-J¿ÙG-∫hÙm-∫y‚æ-∫DÙº-hqÔº-m-«tÔæ-M„G-§Dm-(alternator)øe-zfi≈-
J¿ÙG-¡›G≈-Dz-æÔm-Ez-∫HÔh-(electro-magnetic induction)zM„h-m≈-J¿ÙG-Dfiº-n§≈-
D-∫|æ-H¤-ªÙh. ∫h¤-«?Ùº-P-±Ù≈-æÔ-±m- 24 mP-IÙ≈-z«k›º-{-M„-ª¤m. J¿ÙG-Dfiº-økÙG-q-
GZ¤≈-D-∫|æ-VÔh-{-æ≈-±P-§-J¿ÙG-µ≈-≈§-J¿ÙG-∫hÙm-∫y‚æ-∫DÙº-H¤-§f∫-«oÔ-GZ¤≈-<¤≈-
∫I‚z-<¤-ªÙh. hÔ-∫i∫¤-J¿ÙG-Dfiº-ºÔ-ºÔº-ªÙh-q∫¤-m›≈-¡›G≈-§¤-∫i-z-n§≈-<¤≈-J¿ÙG-«eÙz≈-
(J¿ÙG-¡›G≈-)æ-Eh-qº-∑¤G-I‚z-q-hP-.  J¿ÙG-¡›G≈-hÔ≈-J¿ÙG-µ≈-≈§-J¿ÙG-∫hÙm-∫y‚æ-

(hqÔ-º¤≈- 3 mP-m§-M„m-
hP-§¤-∫i-z∫¤-J¿ÙG-¡›G≈-<¤-
∫{„P-DfiP≈-¡¤G-z«em-ªÙh.
J¿ÙG-G¤-∫h§-Z- (electropho-

rus electricus) hÔ∫¤-§GÙ-hP-
§W‚G-§∫¤-zº-∫Ùæ-\- 600
Æ§-H¤-J¿ÙG-«eÙz≈-ªÙh.)
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∫DÙº-H¤-§f∫-«oÔ-GZ¤≈-æ-§ffih-q∫¤-M„-æ§-zM„h-J¿ÙG-l›æ-∫E„G-VÔh-J¿ÙG-G¤-¡›G≈-±h-§DÙ-
vÙh-{Ôh-<¤-ªÙh.

∫Ùæ-\-m¤-J¿ÙG-«eÙz≈-Eh-qº- (electrical potential difference or voltage)  H¤-
±h-G∑¤-∑¤G-ª¤m.3  §Ù-\∫¤-J¿ÙG-µ≈-h<„≈-§-∑¤G-G¤≈-hÔ∫¤-§fº-§ffih-q∫¤-J¿ÙG-M„m-∫IÙ-
æ§-æ-∫Ùæ-\- 12 ªÙh-q∫¤-J¿ÙG-G¤-¡›G≈-±h-hP-. hÔ∫¤-zM„h-h›-∫E„G-q∫¤-DÙ∫fi-æÙ§-ºÔ-
ºÔ∫¤-J¿ÙG-Dfiº-æ-∫W‚æ- 12 ªÙh-q∫¤-m›≈-¡›G≈-§DÙ-vÙh-{Ôh-<¤-ªÙh.

(hqÔ-º¤≈- 4 mP- (a ) Vfl-M„m-∫IÙ-æ§-hP- (b)  J¿ÙG-M„m-∫IÙ-æ§-«ez≈-zhÔ-∑¤G-z«em-ªÙh.)

J¿ÙG-M„m-∫IÙ-æ§-zM„h-J¿ÙG-Dfiº-∫E„G-q-hP-. ªP-hÔ∫¤-zM„h-J¿ÙG-¡›G≈-z∑G-q∫§-GmÙm-
q-≈ÙG≈-<¤-GÙ-dÙG≈-zº-ªP-ªP-hÙG≈-q-ªÙP-z-∑¤G-ª¤m. P-±Ù≈-hÙG≈-q-hÔ-n§≈-≈Ôæ-VÔh-
Vfl≈-DÔP≈-q∫¤-«~‰z≈-hÙP-º¤P-qÙ-∑¤G-hqÔº-z∑G-G¤-ª¤m.  Gæ-bÔ-«~‰z≈-hÙP-hÔ∫¤-zM„h-hP-
«oÔ-GZ¤≈-zº-H¤-¡›G≈-±h-æ-Eh-qº-ªÙh-m-hÔ∫¤-mP-h›-Vfl-M„G-ffiz-<¤-ªÙh. Vfl-n§≈-¡›G≈-
±h-§fÙ-≈-m≈-h§∫-≈º-M„G-G¤-ªÙh-q-hP-hÔ∫¤-«?z≈-≈fi-Vfl-§-GbÙG≈-¡›G≈-±h-hÔ-ºP-Z¤h-
M„G-G¤-§Ôh.  hÔ-G-mP-z∑¤m-J¿ÙG-G¤-¡›G≈-±h-Eh-qº-<¤-AÔm-H¤≈-J¿ÙG-Dfiº-∫E„G-q-§-
GbÙG≈-J¿ÙG-¡›G≈-∫E„G-G¤-§Ôh. hÔ-ªP-P-±Ù≈-D-m≈-J¿ÙG-æ§-mP-J¿ÙG-Dfiº-∫E„G-q-z¡h-
<¤-ªÙh-GP-ª¤m-∏Ôº-m-J¿ÙG-æ§-H¤-fh-h›-J¿ÙG-¡›G≈-iP≈-ªÙh.4 J¿ÙG-¡›G≈-GP-h›∫P-∫IÛ-
G¤-§Ôh. Gæ-bÔ-J¿ÙG-G¤-M„-æ§-V-±P-∑¤G-ªÙh-m-J¿ÙG-¡›G≈-<¤≈-J¿ÙG-M„m-∫I‚z-<¤-ªÙh.

J¿ÙG-G¤-∫GÙG-¡›G≈. (Electrical Resistance)
J¿ÙG-G¤-M„-æ§-mP-J¿ÙG-µ≈-≈§-J¿ÙG-∫hÙm-∫y‚æ-∫DÙº-∫G∫-¡≈-m¤-J¿ÙG-¡›G≈-<¤-∫{„P-DfiP≈-
GÆÙ-zÙ-∑¤G-VG≈-<¤-ªÙh.  hÔ∫¤-mP-h›-J¿ÙG-M„m-W¤-Æ§-ªÙh-§Ôh-J¿ÙG-¡›G≈-DÙ-mº-§¤m-q-hÔ∫¤-
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mP-h›-ªÙh-q∫¤-J¿ÙG-M„m-∫GÙG-§Dm-hÔ-æ-ªP-ºG-æ≈-q-∑¤G-
ª¤m. hÔ-m¤-Vfl-ª¤-«~‰z≈-hÙP-mP-Vfl-§P-Z›P-M„G-±h-hÔ-Vfl∫¤-¡›G≈-
±h-DÙ-m-§¤m-q-Vfl-«~‰z≈-hÔ-Z¤h-<¤-∫GÙG-±h-æ∫P-ºG-æ≈-q-
øe-zfi-ª¤m.  J¿ÙG-«?›h-<¤-∫GÙG-±h-hPÙ≈-qÙ∫¤-F¤h-G∏fiG≈-±h-
æ-ºG-æ≈-q-mP-z∑¤m-J¿ÙG-«?›h-hÔ∫¤-§ffiG-±h-hP-º¤P-ffiP-
æ∫P-ºG-æfi≈-<¤-ªÙh. J¿ÙG-«?›h-§ffiG-qÙ-hP-ffiP-ffiP-ªÙh-
m-J¿ÙG-G¤-∫GÙG-±h-Z›P-z-hP-. ∆z-§Ù-hP-º¤P-qÙ-ªÙh-m-
J¿ÙG-G¤-∫GÙG-±h-§P-z-ªÙh. J¿ÙG-G¤-∫GÙG-±h-m¤-iÙh-±h-
æ∫P-ºG-æ≈-q-∑¤G-ª¤m.  F¤h-G∏fiG≈-mP-J¿ÙG-l›æ-
n§≈-<¤-zº-∫±P-;-VÔ-z-ªÙh-m-J¿ÙG-Dfiº-∫E„G-VÔh-J¿ÙG-
G¤-∫GÙG-¡›G≈-VÔ-z-ªÙh.  hÔ-ªP-F¤h-G∏fiG≈-§P-qÙ-
∑¤G-æ-iÙh-±h-∫wº-z-hP-J¿ÙG-G¤-∫GÙG-±h-<P-¡›G≈-
VÔ-ºfi-∫IÙ-G¤-ªÙh.5 hPÙ≈-qÙ-∫G∫-¡≈-æ-V-z∑G-m-iÙh-
±h-»-TP-h§∫-z∫¤-«?z≈-≈fi-J¿ÙG-G¤-∫GÙG-±h->¿h-;Ùº-h›-∫H„º-H¤-ªÙh. hPÙ≈-qÙ-∫h¤-n§≈-
m¤-P-±Ù≈-æÔ-±m-«SÙm-§∫¤-mP-¢P≈-q∫¤-F¤h-G∏fiG≈-(superconductors)§VÙG-G¤-∑Ô≈-q-
hÔ-ª¤m.

J¿ÙG-G¤-∫GÙG-±h-m¤-ÕÙ§-(ohm)∑Ô≈-q∫¤-±h-G∑¤∫¤-mP-∫Wæ-z-hP-ÕÙ§-§±Ùm-VÔh-h›-
JÀ¤-º¤G-G¤-ª¤-GÔ-ÕÙ-§Ô-JÀ-(omega)∑Ô≈-q-hÔ-zÔh-uÙh-{Ôh-<¤-ªÙh.  ±h-G∑¤-∫h¤-m¤-∫Wº-§m-
hPÙ≈-D§≈-º¤G-q-¨-z-∫WÙº-W-≈¤-§Ùm-ÕÙ§-(George Simon Ohm)∑Ô≈-q∫¤-§±m-H¤-XÔ≈-
≈fi-zbG≈-ªÙh.  x¤-æÙ- 1826 æÙº-DÙP-æ-J¿ÙG-¡›G≈-hP-. J¿ÙG-M„m. J¿ÙG-∫GÙG-zº-
∫|Ôæ-z-»-TP-«ez≈-zhÔ-qÙ-hP-Gæ-VÔm-qÙ-∑¤G-G≈º-h›-zΩ[Ô≈-ªÙh.

(hqÔ-º¤≈- 6˙ J¿ÙG-G¤-M„-æ§-mP-G¤-J¿ÙG-∫GÙG-hÔ≈-J¿ÙG-∫E„G-«eP≈-

∫≤¤m-{Ôh-<¤ -ª Ùh. hÔ∫ ¤ -mP-G¤ -J ¿ ÙG-∫GÙG-G¤ -§±Ùm-dG≈-m¤ -

¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸¸ª¤m.)

(hqÔ-º¤≈- 5˙ J¿ÙG-GmÙm-
¡›G≈-GT¤G-q-ªÙh-m∫P-Vfl-
∫iÔm-«~‰-G›-VÔm-qÙ-zM„h-«~‰-G›-
∆z-§Ù-æ≈-Vfl-§P-z-∫iÔm-
ffiz-<¤-ªÙh. hÔ-G-mP-z∑¤m-
J¿ÙG-«eÙz≈-Eh-qº-GT¤G-q-
ªÙh-q∫¤-J¿ÙG-«?›h-§ffiG-qÙ-hP-
∆z-§Ù∫¤-zº-h›-ªP-J¿ÙG-M„m-
∫E„G-«eP≈-hÔ-∫i-z-ª¤m.)
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ÕÙ§-H¤-I‚z-hÙm.(Ohm’s Law)
ÕÙ§-H¤-I‚z-hÙm-H¤≈-J¿ÙG-¡›G≈¸hP-. J¿ÙG-M„m. J¿ÙG-∫GÙG-hzº-H¤-∫|Ôæ-z-xÙG≈-z«k›≈-
{Ôh-<¤-ªÙh.  ÕÙ§-H¤≈-J¿ÙG-G¤-M„-æ§-mP-G¤-J¿ÙG-M„m-m¤-J¿ÙG-M„m-∫IÙ-æ§-hÔ∫¤-zM„h-<¤-J¿ÙG-
¡›G≈-<¤-∫wÔæ-∫I¤z-hP-XÔ≈-≈fi-∫IÙ-z-hP-J¿ÙG-∫GÙG-G¤-∫wÔæ-∫I¤z-hP-økÙG-«eÔ-XÔ≈-≈fi-∫IÙ-
G¤-ªÙh. §hÙº-z«k›≈-m.

J¿ÙG-M„m- =

ªP-±h-G∑¤∫¤-mP-h›-§±Ùm-m.
Õ§-wÔº- =

J¿ÙG-G¤-∫GÙG-¡›G≈-zdm-qÙ-ªÙh-q∫¤-J¿ÙG-M„m-∫IÙ-æ§-∑¤G-æ-§±Ùm-m-J¿ÙG-¡›G≈-hP-J¿ÙG-M„m-
GZ¤≈-wm-±flm-XÔ≈-∫IÙ-{Ôh-q-ª¤m.6 hÔ∫¤-hÙm-m¤-Gæ-bÔ-J¿ÙG-¡›G≈-økz-GT¤G-ªÙh-m-J¿ÙG-M„m-
ªP-økz-GT¤G-{„P-z-hP-.  J¿ÙG-¡›G≈-W¤-Æ§-¡›G≈-VÔ-z-hÔ-Æ§-H¤≈-J¿ÙG-M„m-ªP-¡›G≈-
VÔ-z-{„P-z-ª¤m.  ∫Ùm-<P-Gæ-bÔ-J¿ÙG-G¤-M„-æ§-∑¤G-mP-J¿ÙG-∫GÙG-økz-GT¤G-«tº-z-ª¤m-
m-J¿ÙG-M„m-GP-∑¤G-∫{„P-z-hÔ-ª¤-xÔh-;º-∫H„º-z-hP-. ªP-J¿ÙG-∫GÙG-W¤-Æ§-VÔ-z-ªÙh-
m-J¿ÙG-M„m-H¤-¡›G≈-<P-hÔ-Æ§-H¤≈-VflP-z-{„P-z-ª¤m.  ÕÙ§-H¤-I‚z-hÙm-H¤≈-Gmh-hÙm-
∫h¤-GÙ-zhÔ-qÙ-z∏Ù-z-ª¤m.

ÕÙ§-H¤-I‚z-hÙm-{≈-m-J¿ÙG-«eÙz≈-Eh-qº-∫Ùæ-\-GT¤G-hP-J¿ÙG-∫GÙG-ÕÙ§-GT¤G-ªÙh-
q∫¤-J¿ÙG-M„m-∫IÙ-æ§-hÔ≈-Õ§-wÔº-GT¤G-ªÙh-q∫¤-J¿ÙG-M„m-I‚z-<¤-ªÙh.  Gæ-bÔ-M„-æ§-
hÔ∫¤-zM„h-m≈-∫Ùæ-\- 12 zbP-z-ª¤m-m-J¿ÙG-M„m-ªP-Õ§-wÔº- 12 M„G-G¤-ªÙh. u¤º-
zbP-z∑›-§º-H¤-J¿ÙG-fG-h<„≈-§-∑¤G-æ-V-z∑G-m-hÔ∫¤-M„h-J¿ÙG-∫GÙG-±h-ÕÙ§-GT¤G-æ≈-
Z›P-z-ªÙh-æ-¡Ôæ-lÙG-h<„≈-§-∑¤G-G¤-J¿ÙG-∫GÙG-±h-m¤-ÕÙ§-zM-æ≈-§P-z-ªÙh. ªP-hzfiº-
b¤∫§-J¿ÙG-G¤-zG-∆ÔG-z∏Ù-V≈-≈ÙG≈-<¤-mP-ÕÙ§- 15 m≈- 20  zº-H¤-J¿ÙG-∫GÙG-ªÙh.
P-±Ù≈-≈Ô§≈-æ-z∑G-hGÙ≈-q-m¤-J¿ÙG-«eÙz≈-Eh-qº-GP-∫i-∑¤G-ª¤m-m∫P-J¿ÙG-∫GÙG-Z›P-
z-ªÙh-m-J¿ÙG-M„m-§P-z-ªÙh-PÔ≈-ª¤m.  Ω¿‚P-∫y¤m-hP-G∏fiG≈-§fÙP-Ω¿‚P-∫y¤m-≈ÙG≈-J¿ÙG-
G¤-∫y‚æ-V≈-mP-J¿ÙG-M„m-m¤-J¿ÙG-G¤-∫GÙG-V≈-(resistor)∑Ô≈-q∫¤-J¿ÙG-æ§-µ≈-(circuit

elements)¡¤G-G¤≈-«eP≈-∫≤¤m-{Ôh-<¤-ªÙh. hÔ∫¤-J¿ÙG-∫GÙG-m¤-ÕÙ§-∫G∫-¡≈-m≈-≈-ª-§P-
qÙ∫¤-zº-h›-ªÙP-∆¤h.

J¿ÙG-¡›G≈-
J¿ÙG-∫GÙG

∫Ùæ-\-
ÕÙ§.
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ÕÙ§-H¤-I‚z-hÙm-hP-J¿ÙG-G¤-«~¤º-±Ùº. (Ohm’s Law and  Electric shock)
§¤∫¤-G∏fiG≈-qÙ∫¤-mP-J¿ÙG-¡›G≈-hP-J¿ÙG-M„m-GZ¤≈-m≈-GP-G¤≈-«~¤º-±Ùº- (shock) vÙh-
<¤-ªÙh-h§. G∏fiG≈-qÙ∫¤-mP-«~¤º-±Ùº-æ≈-{„P-z∫¤-GmÙh-BÙm-m¤-J¿ÙG-M„m-H¤≈-z∏Ù-ª¤-ªÙh.
ÕÙ§-H¤-I‚z-hÙm-m≈-P-±Ù≈-J¿ÙG-M„m-∫h¤-J¿ÙG-¡›G≈-hP-G∏fiG≈-qÙ∫¤-mP-G¤-J¿ÙG-∫GÙG-æ∫P-
ºG-æ≈-<¤-ªÙh-q-¡Ô≈-ffiz. ªP-P-ºP-±Ù∫¤-G∏fiG≈-qÙ∫¤-J¿ÙG-∫GÙG-±h-m¤-hÔ∫¤-Gm≈-«eP≈-
hP-fG-º¤P-ffiP-(range)æ-ºG-æ≈-<¤-ªÙh-æ-Gæ-bÔ-G∏fiG≈-qÙ-±–-Vfl∫¤-mP-«~P≈-q-ª¤m-m-
ÕÙ§- 100 hP-. «?§-qÙ-ª¤m-m-ÕÙ§- 500000 ªÙh-q∫¤-Eh-qº-ªÙh.  Gæ-bÔ-J¿ÙG-µ≈-
<¤-«oÔ-GZ¤≈-æ-æG-q-ºÔ-ºÔ∫¤-§≤‚z-§Ù-«?§-qÙ≈-ffiG-q-ª¤m-m-P-±Ù≈-ÕÙ§- 100000 ªÙh-
q∫¤-J¿ÙG-∫GÙG-I‚z-ffiz-<¤-ªÙh. u¤º-zbP-P-±Ù≈-∫Ùæ-\- 12  <¤≈-zBÔh-q∫¤-J¿ÙG-M„m-
±Ùº-ffiz-<¤-§Ôh-æ-∫Ùæ-\- 24 ª¤≈-zBÔh-q∫¤-J¿ÙG-M„m-H¤≈-G∏fiG≈-qÙ-«~¤º-Æ§-{Ôh-<¤-ªÙh.
Gæ-bÔ-P-±Ù∫¤-qG≈-q-Ω¿Ùm-q-ª¤m-m-∫Ùæ-\- 24 ª¤-J¿ÙG-M„m-H¤≈-<P-P-±Ùº-§¤-zhÔ-z∫¤-±Ùº-
z-¡›G≈-VÔº-¢¤m-q-ª¤m. ºÔ∫fi-§¤G- 22.1 ª¤≈-G∏fiG≈-qÙ∫¤-mP-J¿ÙG-M„m-±h-∫i-§¤m-
¡›G≈-AÔm-∫IÔæ-z¡h-§hÙº-z«k›≈-¡¤G-∫DÙh-ªÙh.

G∏fiG≈-qÙ∫¤-mP-J¿ÙG-M„m-H¤-¡›G≈-AÔm.(º¤∫fi-§¤G- 22.2)

J¿ÙG-M„m.(Õ§-wÔº) ¡›G≈-AÔm.

0¸001 ±Ùº-ffiz.
0¸005 m-qÙ-ªÙh.
0¸010 hzP-§Ôh-¡-Gmh-GTfl≈-Dfi§-H¤-M„-{Ôh.(Ø-∫Vfl≈.)
0¸015 ¡-Gmh-«eP≈-∫≤¤m-zΩ¿G≈-q∫¤-M„-{Ôh.
0¸070 «[¤P-zM„h-m-GmÙh-∫±Ô-VÔ. ∫E„G-m≈-«?º-V-GT¤G-æ≈-

§P-zº-Gm≈-m-wæ-VÔº-∆ÙG-G¤-»-TP-ZÔm-D-ªÙh.

æÙ-ºÔº-§¤-§P-qÙ-∑¤G-∫Ùæ-\- 120 ªÙh-q∫¤-J¿ÙG-æ§-h<„≈-§-æ≈-∫h≈-IÙP≈-≈fi-∫H„º-
H¤-ªÙh. Gæ-bÔ-EÔh-ºP-≈∫¤-«KP-h›-æP≈-m≈-DP-q∫¤-«kÔz≈-æ-J¿ÙG-G¤-ªÙ-V≈-∫Ùæ-\- 120
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Æ§-ªÙh-q-BÙm-Tm-∑¤G-æ-æG-q-∫VP-z-ª¤m-m-EÔh-ºP-hP-≈∫¤-zº-∫Ùæ-\- 120 hP-
økm-q∫¤-J¿ÙG-G¤-¡›G≈-±h-ªÙh. hÔ≈-EÔh-ºP-æ-GmÙh-BÙm-∑Ô-iG-±z≈-VÔm-{Ôh-ffiz-<¤-§-
ºÔh. ªP-Gæ-bÔ-EÔh-ºP-hÔ∫¤-Vfl-æ§-z∏Ù-O¤G-(plumbing)M„h-≈-hP-§ffih-q∫¤-F‚h-G∑ÙP-
Ω¿Ùm-q-∑¤G-G¤-mP-h›-@P-XÔm-h›-æP-ªÙh-m-EÔh-ºP-hP-≈∫¤-zº-J¿ÙG-∫GÙG-»-TP-Z›P-Z›P-ªÙh-
q∫¤-AÔm-H¤≈-∫Ùæ-\- 120 ª¤-J¿ÙG-«eÙz≈-Eh-qº-hÔ≈-EÔh-ºP-G¤-G∏fiG≈-qÙ∫¤-mP-GmÙh-
VÔm-qÙ-BÔæ-z∫¤-ZÔm-D-ªÙh. hÔ-∫i-≈ÙP-ÆP-G∏fiG≈-qÙ-∫F‚h-q∫¤-«?z≈-≈fi-J¿ÙG-G¤-∫y‚æ-V≈-
æ-æG-q-∫VP-z-hP-z∏Ù-zTÙ≈-zMz-q-≈ÙG≈-m§-ªP-GmP-M„-§Ôh.

C-«?Ô§-{Ôh-≈ÙG≈-J¿ÙG-G¤-∫y‚æ-V≈-«tº-z≈h-{Ôh-q∫¤-§ffih-«KÙ-ªÙh-q-hÔ∫¤-Gª≈-GªÙm-
h›-Vfl∫¤-f¤G≈-q-∫DÙº-z-n§≈-<¤≈-<P-hÔº-zÔh-uÙh-GbÙP-§Dm-æ-J¿ÙG-∫E„G-G¤-AÔm-{Ôh-∆¤h.
u¤º-zbP-Ω¿P≈-∫H„º-zÆG≈-Vfl-n§≈-∫|Ôæ-§ffih-GTÙh-{Ôh-(insulator)ªP-hG-T¤G-
ª¤m-ªP-Vfl-h<„≈-§∫¤-mP-h›-ªÙh-q∫¤-HÔ≈-l›æ-n§≈-<¤≈-J¿ÙG-∫GÙG-»-TP-GTÙG-G¤-ªÙh.  HÔ≈-
l›æ-hÔ-hG-±–-øe-zfi∫¤-hPÙ≈-µ≈-n§≈-z∑›º-z-æ≈-∫fÙm-q-∑¤G-ª¤m.  P-±Ù∫¤-G∏fiG≈-qÙ∫¤-
øtG≈-q∫¤-«eÔP-Q‚æ-Vfl∫¤-AÔm-H¤≈-z∑G-q∫¤-±–∫¤-º¤§-q-∑¤G-M„m-økm-h›-ªÙh-q-hP-hÔ-Ω¿Ùm-q∫¤-
ºP-z∑¤m-h›-H„º-z∫¤-«?z≈-≈fi-P-±Ù∫¤-øtG≈-q∫¤-J¿ÙG-∫GÙG-ÕÙ§-zM-«?Ùº-D-¡≈-Æ§-h§∫-zº-
GbÙP-G¤-ªÙh.

J¿ÙG-G¤-«~¤º-±Ùº-∫{„P-VÔh-G∏fiG≈-GZ¤≈-zº-J¿ÙG-«eÙz≈-Eh-qº-PÔ≈-qº-h›-hGÙ≈-q-ª¤m.
J¿ÙG-M„m-§P-VÔ-z-∑¤G-m¤-G∏fiG≈-hÔ-GZ¤≈-§ffih-§Dm-H¤-J¿ÙG-∫GÙG-h§∫-¡Ù≈-ªÙh-q∫¤-æ§-
zM„h-m≈-∫E„G-G¤-ªÙh.  Gæ-bÔ-EÔh-ºP-∏§-q-∑¤G-m≈-øÀ‡P-«eÔ-æG-q≈-J¿ÙG-¡›G≈-VÔ-z∫¤-
J¿ÙG-fG-T¤G-∫≤¤m-ffiz-q-ª¤m-m-hÔ-h›≈-J¿ÙG-«eÙz≈-§¤-∫i-z∫¤-J¿ÙG-fG-G∑m-∑¤G-b‡-æG-q-§-
∫VP-zº-h›-EÔh-ºP-æ-«~¤º-±Ùº-GP-ªP-vÙh-<¤-§Ôh. Gæ-bÔ-J¿ÙG-«?›h-hÔº-G∑¤-Ø∫¤-J¿ÙG-«eÙz≈-
(ground potential)æ≈-»-TP-§fÙ-z-ªÙh-q-hP-Gæ-bÔ-EÔh-ºP-G¤≈-æG-q-GZ¤≈-;≈-
hÔ-z∏fiP-m∫P-J¿ÙG-M„m-§P-qÙ-∫E„G-§¤-ffiz. hÔ-m¤-EÔh-ºP-G¤-æG-q-GZ¤≈-<¤-zº-h›-J¿ÙG-«eÙz≈-
Eh-qº-§P-qÙ-§Ôh-q∫¤-AÔm-H¤≈-ª¤m. ªP-Gæ-bÔ-J¿Ù-zfiº-h›-æG-q-GT¤G-G¤≈-J¿ÙG-«eÙz≈-§¤-
∫i-z∫¤-J¿ÙG-fG-T¤G-æ-z∏fiP-z-ª¤m-m-EÔh-ºP-G¤-zM„h-h›-æ§-≈ÔP-J¿ÙG-∫E„G-G¤-ºÔh. hqÔº-
m. P-±Ù≈-m§-M„m-J¿ÙG-¡›G≈-VÔ-z∫¤-J¿ÙG-fG-«eÔP-{¤∫fi-∫zz-q-§fÙP-z-ª¤m. hÔ∫¤-«?z≈-
≈fi-{¤∫fi-hÔº-BÙm-GP-ªP-{„P-G¤-§Ôh¸æ. hÔ-m¤-{¤∫fi-hÔ∫¤-G∏fiG≈-qÙ∫¤-V-¡≈-±P-§-J¿ÙG-fG-hÔ-
hP-J¿ÙG-«eÙz≈-GT¤G-qº-Gm≈-q∫¤-AÔm-H¤≈-ª¤m.
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(hqÔ-º¤≈- 7 ˙ {¤∫fi-hÔ-J¿ÙG-«eÙz≈-»-TP-VÔ-z∫¤-J¿ÙG-fG-T¤G-G¤-«eÔP-h›-

GmÙh-BÙm-GP-ªP-§Ôh-q∫¤-fÙG-Gm≈-ªÙh.  Gæ-bÔ-{¤∫fi-hÔ≈-ZÔ-∫I§-H¤-

J¿ÙG-«eÙz≈-§¤-∫i-z∫¤-J¿ÙG-fG-T¤G-hP-ffiG-Æ§-{≈-q-ª¤m-m-G-ºÔ-ªÙh-h§.)

hÔP-≈P-J¿ÙG-z«KÙº-≈--(socket)hP-z«Kº-{Ôh-(electric

plug)§P-qÙ-∑¤G-b‡-J¿ÙG-fG-GZ¤≈-<¤-±z-æ-G≈fi§-H¤≈-
§ffih-ª Ùh. z«Kº-{ Ôh-« e ÔP-Ø Ô -G∏ ÔP≈-æG-V-
(prong)GÆÙ-zÙ-GZ¤≈-ªÙh-q-hÔ-GZ¤≈-m¤-J¿ÙG-M„m-∫iÔm-
§Dm-J¿ÙG-fG-G¤-VÔh-h›-ª¤m-q-hP-. hÔ-GZ¤≈-m≈-J¿ÙG-
fG-GT¤G-m¤-±Ùº-z-BÔm-qÙ- (live)  hP-. G∑m-hÔ-zº-
Gm≈-hP-. G≈fi§-q-m¤-≈-hP-fh-;º-§ffih-ªÙh.
hqÔ-º¤≈- 8 mP-z«em-q-z∑¤m-D-h|G-G≈fi§-q-hÔ≈-
∫y‚æ-V≈-hÔ∫¤-G∏fiG≈-≈-hP-fh-;º-§ffih-<¤-ªÙh-q-
≈ÙP-ÆP-hÔ∫¤-«eÔP-J¿ÙG-Dfiº-W¤-Æ§-z≈G≈-<P-≈∫¤-mP-h›-
∫F¤h-<¤-ªÙh. hzfiº-b¤-hP-J¿ÙG-fz-GÙ≈-∫F‚∫¤-∫y‚æ-∫DÙº-(washing machine)hP-C-
«?Ô§-{Ôh-æ-≈ÙG≈-q∫¤-m›≈-¡›G≈-»-TP-§P-qÙ-hGÙ≈-§Dm-H¤-∫y‚æ-V≈-J¿ÙG-fG-hÔ-G≈fi§-æ-
zÔh-uÙh-{Ôh-<¤-ªÙh. Gæ-bÔ-J¿ÙG-fG-J¿ÙG-M„m-ªÙh-q- live hÔ-J¿Ù-zfiº-h›-∫y‚æ-V≈-hÔ∫¤-øUG≈-
ªÙh-≈∫¤-PÙ≈-xÙG≈-hP-ffiG-q-ª¤m-m-J¿ÙG-M„m-W¤-ªÙh-n§≈-≈∫¤-mP-h›-∫E„G-q-§-GbÙG≈-zÔh-
uÙh-{Ôh-q-qÙ-≈fiº-ªP-«~¤º-±Ùº-vÙh-<¤-§Ôh.

J¿ÙG-G¤-«~¤º-±Ùº-H¤≈-P-±Ù∫¤-G∏fiG≈-qÙ∫¤-mP-G¤-wfiP-I‚z-(tissue)n§≈-±h-æ≈-zLæ-
zº-±-qÙ-z∏Ù≈-¡¤P-u¤º-zbP-G∏fiG≈-qÙ∫¤-hzP-Ø∫¤-{Ôh-æ≈-æ-»-TP-GmÙh-BÔæ-H¤-ªÙh. hÔ≈-
hzfiG≈-GbÙP-æÔm-æ-Eh-qº-{Ôh-q∫¤-Ø-Gmh-hÔº-BÙm-GbÙP-∆¤h-q-ª¤m.  hÔ-h›≈-«~¤º-±Ùº-
æ≈-zBz-VÔh-h›-hP-qÙ-J¿ÙG-«eÙz≈-∫{„P-DfiP≈-GÆÙ-zÙ-hÔ-z≈h-hGÙ≈-q-hP-hÔ-XÔ≈-zTÙ≈-fz≈-
G∑m-§-zΩ[Ôh-zº-h›- CPR  zÔh-uÙh-{Ôh-hGÙ≈.

(hqÔ-º¤≈- 8 ØÔ-G∏ÔP≈-æG-V-
G≈fi§-q-hÔ≈-∫y‚æ-V≈-<¤-G∏fiG≈-
≈-hP-fh-;º-§ffih-<¤-ªÙh. hÔ-
∫i-≈ÙP-ÆP-∫y‚æ-V≈-«eÔP-J¿ÙG-
Dfiº-GP-BÔ≈-ª¤m-ºfiP-hÔ-≈∫¤-mP-
h›-zM„h-∫F¤h-{Ôh-<¤-ªÙh.)
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fh-;º-J¿ÙG-M„m-hP-«tÔæ-M„G-J¿ÙG-M„m.
(Direct Current And Alternating Current)
J¿ÙG-M„m-æ-V-z∑G-m-fh-;º-J¿ÙG-M„m-(dc)hP-«tÔæ-M„G-J¿ÙG-
M„m-(ac)GZ¤≈-ªÙh. xÙG≈-GT¤G-DÙ-mº-M„G-§Dm-H¤-J¿ÙG-hÔ-
æ-fh-;º-J¿ÙG-M„m-∏Ôº-H¤-ªÙh-æ. J¿ÙG-µ≈-«oÔ-GZ¤≈-m≈-GT¤G-
æ-dG-b‡-J¿ÙG-dG≈-GT¤G-q≈-m-J¿ÙG-M„m-∫IÙ-æ§-mP-fh-
;º-J¿ÙG-M„m-I‚z-<¤-ªÙh. hÔ∫¤-mP-h›-ªÙh-q∫¤-§Ù-l›æ-n§≈-
§Ù∫¤-J¿ÙG-Dfiº-hP-økm-q∫¤-x¤º-zπÙG-Tm-H¤-§f∫-m≈-wÙ∫¤-J¿ÙG-
Dfiº-hP-økm-q∫¤-§h›m-∫fÔm-Tm-H¤-§fº-xÙG≈-GT¤G-b‡-M„G-G¤-ªÙh. J¿ÙG-M„m-H¤-∫wº-∫G›æ-
zdm-qÙ-§Ôh-m∫P-xÙG≈-GT¤G-b‡-∫E„G-q-Æ§-H¤≈-fh-;º-J¿ÙG-M„m-ª¤m.

«tÔæ-M„G-J¿ÙG-M„m-(Alternating current)æ-§±Ùm-m-xÙG≈-GT¤G-DÙ-m-§-ª¤m-qº-xÙG≈-
GT¤G-hP-hÔ-æ≈-zπÙG-q∫¤-xÙG≈-≈fi-Gm≈-PÔ≈-Gbm-h›-wº-±flº-MP-fG-V-«[Ù§-qÙ∫¤-fÙG-m≈-
∫E„G-G¤-ªÙh.  hÔ-m¤-J¿ÙG-∫hÙm-∫y‚æ-∫DÙº-hP-J¿ÙG-¡›G≈-∫{„P-DfiP≈-G∑m-≈ÙG≈-mP-
J¿ÙG-¡›G≈-<¤-«oÔ-æ-∫H„º-zTÙ≈-zbP-«eÔ-zOÊz-ffiz. {P-xÙG≈-Õ-º¤∫¤-mP-±ÙP-æ≈-<¤-ÕÔ-
≈¤-(AC)M„-æ§-wæ-VÔ-z∫¤-mP-æ-DfiG-IP≈-«?º-V-GT¤G-mP-wº-±flº-«?Ùº-z- 60 Æ§-
∫DÙº-§Dm-H¤-J¿ÙG-¡›G≈-hP-J¿ÙG-M„m-zÔh-uÙh-{Ôh-<¤-ªÙh.  hÔ-m¤-»º-≤¤-(hertz )60
ªÙh-q∫¤-J¿ÙG-M„m-ª¤m.  ªP-≈-V-∫G∫-¡≈-æ-»º-≤¤- 25 hP- 30 hP- 50 ªÙh-q∫¤-
J¿ÙG-M„m-ªP-zÔh-uÙh-{Ôh-∆Ùæ-ªÙh. ∫≤§-J¿¤P-ªÙP≈-≈fi-«kÙh-Gm≈-hP-±ÙP-æ≈-<¤-J¿ÙG-æ§-
§P-VÔ-z-ÕÔ-≈¤-(AC)fÙG-ª¤m. hÔ-GP-ª¤m-∏Ôº-m-MP-fG-º¤P-qÙ∫¤-zM„h-∫yÙ-(long dis-

tance transmission){Ôh-q∫¤-«?z≈-≈fi-ÕÔ-≈¤∫¤-PÙ-zÙ∫¤-J¿ÙG-G¤-m›≈-¡›G≈-n§≈-iÙh-§P-qÙ-
§-zΩ¿G-q∫¤-fÙG-J¿ÙG-¡›G≈-§fÙ-zÙº-∫≤ÔG≈-q-GP-∑¤G-m›≈-¡›G≈-hÔ-hG-zÔh-uÙh-{Ôh-≈∫¤-
J¿ÙG-¡›G≈-bG-bG-hÔº-æ§-≈ÔP-∫zz-ffiz-<¤-ªÙh. hÔ-GP-∫i-{≈-m≈-I‚z-<¤-ªÙh-§Ôh-fh-
æÔ-±m- 24 mP-P-±Ù≈-GÙ-z«k›º-{-M„-ª¤m.

{P-xÙG≈-Õ-º¤º-u¤º-zbP-ÕÔ-≈¤-mP-J¿ÙG-¡›G≈-∫Ùæ-\-7 120 zÔh-uÙh-GbÙP-G¤-ªÙh.
«SÙm-§∫¤-h›≈-≈fi-J¿ÙG-¡›G≈-§fÙÙ-qÙ-ªÙh-m-¡Ôæ-lÙG-mP-G¤-«kÙP-«?›h-(filament) ±¤G-q-ª¤m.
hÔ-h›≈-∫Ùæ-\- 110 ªÙh-q∫¤-¡Ôæ-lÙG-hÔ≈-Ω¿P≈-z∑›-(gas lamp)øe-zfi∫¤-∫Ùh-§hP≈-∫yÙ≈-
ffiz-<¤-ªÙh-q∫¤-AÔm-H¤≈-hÔ-m¤-J¿ÙG-¡›G≈-<¤-±h-G∑¤-øe-zfiº-z∑G-∆Ùæ-{„P-ªÙh. hÔ-∫i-≈ÙP-

(hqÔ-º¤≈- 9 ÕÔ-≈¤-hP-
I¤-≈¤-ª¤-h›≈-±Ùh-<¤-JÀ-º-w-
(graph))
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ÆP-Õ-º¤∫¤-mP-x¤-æÙ- 1900 «SÙm-H¤-J¿ÙG-G¤-z∏Ù-I‘-(power plants)zM-yG-§P-qÙ-ªÙh-
q-±P-§∫¤-mP-∫Ùæ-\- 110 (hP- 115 hP- 120) ªÙh-q∫¤-J¿ÙG-¡›G≈-I‚z-ªÙh.  hÔ-
XÔ≈-ªÙ-ºÙz-Mæ-Dz-mP-J¿ÙG-G¤-hº-∆Ùæ-VÔm-qÙ-{„P-z∫¤-h›≈-≈fi-∫Vº-∫GÙh-q-(engineers)±Ù≈-
J¿ÙG-¡›G≈-§fÙ-qÙ∫¤-mP-h›-¡Ôæ-lÙG-§¤-±¤G-q∫¤-fz≈-¡Ô≈-¡¤G-<P-zÆæ-ffiz-ªÙh.  m›≈-
«eÙz≈-zM„h-∫yÙ-(power transmission)m¤-J¿ÙG-¡›G≈-§fÙ-zÙ-ªÙh-q∫¤-«?z≈-≈fi-VÔ≈-æÔG≈-
qº-I‚z-ffiz-<¤-ªÙh.  hÔ≈-m-ªÙ-ºÙz-<¤≈-∫Ùæ-\- 220 hÔ-±h-G∑¤º-z∑G-ªÙh. ∫Ùm-<P-
Õ-º¤≈-«SÙm-§-m≈-∫Ùæ-\- 110 ªÙh-q∫¤-§DÙ-V≈-(hÔP-≈P-∫Ùæ-\- 120 ª¤m.)»-TP-
§P-qÙ-z∏Ù≈-ªÙh-q∫¤-AÔm-H¤≈-«SÙm-H¤-±h-G∑¤-hÔº-∫H„º-z-GP-ªP-zbP-§Ôh.

J¿ÙG-M„m-ÕÔ-≈¤-(ac)hP- ¤̂-≈¤-(dc)GP-ª¤m-ºfiP-hÔ∫¤-zÔh-uÙh-GÆÙ-zÙ-m¤-≈-V-GT¤G-m≈-
G∑m-zº-m›≈-¡›G≈-«?h-O-VflP-∑¤P-«[Ù§-O¤G-«¿-qÙ-(flexibly)hP-«ez≈-zhÔ-qÙ∫¤-fÙG-∫wÙ-
∫H„º-{Ôh-M„-hÔ-ª¤m.

ÕÔ-≈¤- ¤̂-≈¤-ºfifi-zNÂº-z.(Converting  AC to DC)
P-±Ù∫¤-«kÙh-DP-mP-h›-zÔh-uÙh-{≈-q∫¤-J¿ÙG-M„m-hÔ-m¤-ÕÔ-≈¤-ª¤m-
q-hP-Ø¤≈-∫DÙº-(calculator) øe-zfi-J¿ÙG-µ≈-z;Ùæ-uÙh-{≈-
q∫¤-∫y‚æ-V≈-mP-G¤-J¿ÙG-M„m-hÔ-m¤-I¤-≈¤-ª¤m.  EÔh-ºP-G¤≈-
∫y ‚æ-V≈-h Ô -± Ù -æ∫P-Õ Ô -≈ ¤ -^ ¤ -≈ ¤ -N Âº-q-q Ù -(ac-dc

convertor)ªÙh-q∫¤-J¿ÙG-µÔ≈-±z-æ-ÕÔ-≈¤-Z¤h-zÔh-uÙh-{≈-¡¤P-
z;Ùæ-uÙh-{Ôh-ffiz-<¤-ªÙh. ÕÔ-≈¤-^¤-≈¤-NÂº-q-qÙ≈-J¿ÙG-¡›G≈-
GTÙG-VÔh-h›-∫H„º-GmÙm-∫y‚æ-V≈-(transformer)<¤-§Z§-
h›-§f∫-GZ¤≈-«~‰z≈-æ§- (diode) ∑Ô≈-q∫¤-xÙG≈-GT¤G-DÙ-
mº-J¿ÙG-l›æ-M„G-VÔh-xÙG≈-GT¤G-GTh-«KÙ-(valve) øe-zfi∫¤-{-
z-∫I‚z-§Dm-H¤-J¿ÙG-G¤-∫y‚æ-V≈-VflP-VflP-∑¤G-<P-zÔh-uÙh-
{Ôh-<¤-ªÙh. ÕÔ-≈¤-ª¤≈-«?Ùº-xÔh-(half-cycle)ºÔ-ºÔ∫¤-mP-h›-D-
xÙG≈-zXÔ-qÙ-zMz-<¤-ªÙh-q-≈ÙP-ÆP-§f∫-GZ¤≈-«~‰z≈-æ§-mP-h›≈-fÔP≈-xÔh-ºÔ-§-GbÙG≈-
J¿ÙG-M„m-∫E„G-ffiz-<¤-§Ôh. hÔ-∫i∫¤-§º-fÙz-(out-put) hÔ-m¤-xÔh-;-ºÔ-Æ§-æ≈-§¤-M„G-

(hqÔ-º¤≈- 10 §f∫-GZ¤≈-
«~‰z≈-æ§. §±Ùm-dG≈-
<¤≈-z«em-q-z∑¤m-hÔ∫¤-mP-
§h∫¤-D-xÙG≈-≈fi-J¿ÙG-M„m-
∫E„G-q-§-GbÙG≈-hÔ-æ≈-
zπÙG-qº-∫E„G-G¤-§Ôh.)
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q∫¤-I¤-≈¤-ºG≈-q-∑¤G-ª¤m. ªP-zº-zGÔG≈-n§≈-≈Ôæ-∑¤P-J¿ÙG-M„m-§fi-§ffih-∑¤-∫W§-fÙG-
M„G-q∫¤-VÔh-h›-J¿ÙG-G¡ÙP-V≈-(capacitor) zÔh-uÙh-{Ôh-<¤-ªÙh.

(hqÔ-º¤≈- 11˙ ;)§f∫-GZ¤≈-«~‰z≈-æ§-H¤-ªº-∫W‚G-(input)ÕÔ-≈¤-ª¤m-h›≈. D) §º-fÙz-hÔ-

∫wº-∫G›æ-Tm-H¤- ¤̂-≈¤-ª¤m. G)J¿ÙG-G¡ÙP-V≈-mP-J¿ÙG-Dfiº-G-æÔº-∫W‚G-q-hP-«eÙm-q-ª¤≈-J¿ÙG-M„m-

§fi-§ffih-hP-∑¤-∫W§-fÙG-M„G-q∫¤-Eh-qº-ªÙh. P)hPÙ≈-G∑¤∫¤-æG-æÔm-GmP-z∫¤-«?z≈-≈fi-J¿ÙG-M„m-

§º-fÙz-z§-fÙm-BÔh-<¤-mP-J¿ÙG-M„m-mP-«eÙP-V-§¤-ªÙP-z∫¤-VÔh-h›-§f∫-GZ¤≈-≈fi-«~‰z≈-æ§-V-GT¤G-

zÔh-uÙh-{Ôh-<¤-ªÙh. hÔ∫¤-M„-§±m-GÆÙ-zÙ-m¤-«?Ùº-xÔh-ºÔ-ºÔ∫¤-«oÔ-xÙG≈-§Ôh-qº-§-z∏Ù-zº-∫H„º-zπÙG-

{-M„-hÔ-ª¤m.)

æÔ-±m-«SÙm-§-m≈-im-G≈Ù-GmP-z-ª¤m-m-J¿ÙG-G¡ÙP-V≈-m¤-J¿ÙG-m›≈-G≈ÙG-{Ôh-<¤-§≤Ùh-øe-
zfi-ª¤m. W¤-øeº-Vfl-§≤Ùh-mP-h›-Vfl-}¿‚G≈-h›≈-Vfl∫¤-º¤§-q-∫wº-VÔh-h›≈-±Ùh-∫GÙº-z-øeº-J¿ÙG-
G¡ÙP-V≈-<¤-«kÔº-§∫¤-mP-J¿ÙG-l›æ-z«kÙ§-∫fÔm-{Ôh-M„-æ∫P-h›≈-±Ùh-∫GÙº-H¤-ªÙh. hÔ-∫i-
≈ÙP-ÆP-J¿ÙG-G¡ÙP-V≈-hÔ≈-J¿ÙG-M„m-∫E„G-{Ôh-æ-∫GÙG-AÔm-{Ôh-q-GP-∑¤G-æ-hÔ≈-∫wº-∫G›æ-
Tm-H¤-§º-fÙz-hÔ-∫W§-qÙ-ªP-z∏Ù-ª¤-ªÙh.

(hqÔ-º¤≈- 12˙ Vfl-§≤Ùh-mP-h›-Vfl∫¤-ªº-∫W‚G-hÔ-§fi-§ffih-∑¤-∫W§-

§Ôh-<P-§º-fÙz-hÔ-m¤-∑¤-∫W§-qÙ-hP-§fi-§ffih-m≈-M„G-G¤-ªÙh. J¿ÙG-

G¡ÙP-V≈-mP-h›∫P-hÔ-øeº-ª¤m.)

J¿ÙG-æ§-mP-J¿ÙG-l›æ-H¤-∫{„P-DP≈-hP-§HÙG≈-±h.
(Speed and Source of Electrons in a Circuit)

Gæ-bÔ-P-±Ù≈-J¿ÙG-«tº-z-hP-J¿ÙG-æ§-V-±P-z-m-J¿ÙG-M„m-ÕÔ-≈¤-hP- ¤̂-≈¤-GP-ª¤m-ºfiP-¡Ôæ-
lÙG-æ§-≈ÔP-∫zº-H¤-ªÙh.  ªP-D-qº-∑¤G-GbÙP-z∫¤-«?z≈-≈fi-P-±Ù∫¤-«?h-O-∫wÙ-∫H„º-
{Ôh-§Dm-H¤-J¿ÙG-§h∫-hÔ-∫|Ôæ-§ffih-{Ôh-§Dm-H¤-J¿ÙG-«?›h-zM„h-m≈-∫Ùh-<¤-¡¤m-b‡-§HÙG≈-
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q∫¤-±h-<¤≈-∫wÙ-∫H„º-{Ôh-<¤-ªÙh. hÔ-m¤-∫E„h-hPÙ≈-zM„h-m≈-wæ-VÔº-∫Ùh-<¤-•„º-±h-
hP-§Z§-q∫¤-zM„h-vÙh-{Ôh-<¤-ªÙh.

(hqÔ-º¤≈- 13˙ J¿ÙG-µÔ≈-«oÔ-GZ¤≈-<¤-zº-æ-
ªÙh-q∫¤-J¿ÙG-º–∫¤-f¤G-hÔ-n§≈-«oÔ-hÔ-hG-§ffih-
§Dm-H¤-F¤h-G∏fiG≈-¡¤G-G¤-zM„h-m≈-∫wÙ-ª¤-ªÙh.
hqÔ-º¤≈-∫h¤∫¤-mP-øUG≈-«?›h-§ffiG-qÙ-∑¤G-z«em-
ªÙh-<P-u¤º-zbP-«oÔ-GZ¤≈-<¤-zº-J¿ÙG-G¤-M„-æ§-
ªÙh. Gæ-bÔ-EÔh-ºP-G¤≈-J¿ÙG-«?›h-hÔº-æG-q-
∫VP-z-ª¤m-m-EÔh-ºP-æ-«~¤º-±Ùº-(Shock)§-

vh-<P-J¿ÙG-«?›h-hÔ-æ§-≈ÔP-±-qÙ-VG≈-bÔÔ-EÔh-ºP-G¤-æG-q-±¤G-q∫¤-ZÔm-D-ªÙh¸)

§HÙG≈-±h-8»-TP-§fÙ-qÙ-hÔ-∫iº-M„G-§Dm-hÔ-J¿ÙG-l›æ-§-ª¤m.  u¤º-zbP-G¤-±-±h-h›-
øUG≈-º¤G≈-mP-G¤-J¿ÙG-l›æ-H¤-§HÙG≈-±h-h›-±flÙh-ºÔ-ºÔº-;¤-æÙ-§¤-\º-≈-ª-∫G∫-¡≈-ª¤m-
ªP-hÔ-±Ù-Gm≈-PÔ≈-§Ôh-h›-zBÙh-<¤-ªÙh-q∫¤-AÔm-H¤≈-J¿ÙG-M„m-GP-ªP-∫I‚z-ffiz-<¤-§Ôh. DÙP-
±Ùº-∫hÔ§≈-D-{≈-q∫¤-xÙG≈-¡¤G-æ-ºP-∫≤¤m-∫E„G-q-(net flow)hÔ-∫i-GP-ªP-§Ôh. ªP-
Gæ-bÔ-hÔº-J¿ÙG-µ≈-≈§-J¿ÙG-∫hÙm-∫y‚æ-∫DÙº-GP-ºfiP-G¤≈-§ffih-q-ª¤m-m-F¤h-G∏fiG≈-hÔ∫¤-
mP-J¿ÙG-º–-∑¤G-I‚z-<¤-ªÙh-q-hP-hÔ≈-∫G›æ-z∑¤m-q∫¤-J¿ÙG-l›æ-n§≈-∫wfiæ-H¤-ªÙh.  hÔ-
∫i-≈ÙP-ÆP-J¿ÙG-æ§-mP-∫Ùh-<¤-§HÙG≈-±h-æ-zBÙh-§Dm-m¤-J¿ÙG-º–-ª¤m. hqÔ-º¤≈- 13
mP-z«em-q-z∑¤m-J¿ÙG-«?›h-hÔ-±Ù≈-J¿ÙG-º–∫¤-f¤G-n§≈-æ-æ§-«eÙm-m§-«~‰z≈-§hÙP-øe-zfi∫¤-{-
z-I‚z-<¤-ªÙh. ªP-J¿ÙG-«?›h-<¤-x¤º-J¿ÙG-º–-æ-J¿ÙG-Dfiº-H¤-Gm≈-ªfiæ-H¤≈-OÊz-q∫¤-hqÔ-∫IÙ≈-
∑¤G-ªÙh.  J¿ÙG-Dfiº-∑Ô≈-q∫¤-mP-J¿ÙG-«?›h-mP-ªÙh-q∫¤-J¿ÙG-Dfiº-ªP-±flh-ªÙh. J¿ÙG-«?›h-
mP-h›-J¿ÙG-º–-m¤-J¿ÙG-«?›h-zM„h-m≈-∫wÙ-z-ª¤m.

hqÔ-º¤≈- 13 mP-G¤-J¿ÙG-µ≈-z∑¤m-Gæ-bÔ-J¿ÙG-¡›G≈-<¤-∫{„P-DfiP≈-hÔ- ¤̂--≈¤-(D.C)ª¤m-
m-F¤h-G∏fiG≈-mP-J¿ÙG-º–∫¤-f¤G-(electric field lines)n§≈-xÙG≈-GT¤G-b‡-∫WÙG-G¤-ªÙh.
F¤h-G∏fiG≈-Tm-H¤-J¿ÙG-l›æ-n§≈-J¿ÙG-º–≈-hÔ∫¤-f¤G-hP-fh-G¡¤z-b‡-§HÙG≈-±h-«tº-H¤-ªÙh.
∫Ùm-<P-hÔ-n§≈-æ-§HÙG≈-±h-GP-Æ§-§-∫fÙz-GÙP-æ§-h›-ªÙh-q∫¤-G›G-Tm-øUG≈-<¤-HÔ≈-
l›æ-(anchored metallic ions)n§≈-hP-zl›P-∫yh-{Ôh-T¤P-ºP-Z¤h-<¤-GªÙ-∫G›æ-m›≈-
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¡›G≈-(kinetic energy)GP-Æ§-∑¤G-hÔº-∫wÙ-∫H„º-{Ôh-<¤-ªÙh. M„-§±m-hÔº-zdÔm-J¿ÙG-
M„m-Tm-H¤-J¿ÙG-«?›h-n§≈-±-qÙ-VG≈-<¤-ªÙh. zl›P-∫yh-hÔ∫¤-AÔm-H¤≈-J¿ÙG-l›æ-æ-¡›G≈-
AÔm-{„P-∑¤P-hÔ∫¤-hPÙ≈-Gm≈-<¤-GªÔP-∫wÛ∫¤-•„º-±h-(drift velocity)m¤-»-TP-h§∫-qÙº-
∫H„º-H¤-ªÙh. §Ù-\∫¤-mP-G¤-∫y‚æ-V≈-øe-zfi∫¤- ¤̂-≈¤∫¤-M„-æ§-∑¤G-æ-V-z∑G-m-hÔ-±Ù∫¤-mP-
G¤-J¿ÙG-l›æ-H¤-GªÔP-∫wÙ∫¤-•„º-±h-m¤-«?º-V-GT¤G-G¤-mP-≈Ôm-\¤-§¤-\º-H¤-zM-V-GT¤G-Æ§-
ª¤m. •„º-±h-hÔ-∫i∫¤-mP-J¿ÙG-l›æ-∑¤G-§¤-\º-GT¤G-ªÙh-q∫¤-J¿ÙG-«?›h-zM„h-zBÙh-VÔh-Vfl-
±Ùh-G≈fi§-Æ§-∫GÙº-H¤-ªÙh.  J¿ÙG-M„m-§P-qÙ-∫I‚z-q∫¤-VÔh-h›-J¿ÙG-l›æ-§P-qÙ-M„G≈-hGÙ≈-
<¤-ªÙh.  hÔ-∫i-≈ÙP-ÆP-J¿ÙG-«?›h-T¤G-mP-J¿ÙG-zl-hÔ-∫Ùh-<¤-§HÙG≈-±h-h›-M„G-q-ª¤m-m∫P-
J¿ÙG-zl-hÔ-Z¤h-<¤≈-AÔm-{≈-bÔ-M„G≈-§Dm-H¤-J¿ÙG-l›æ-n§≈-m¤-∫IÙ-«eP≈-hæ-z-«®‰G-q∫¤-∫zfi∫¤-
§HÙG≈-±h-h›-zBÙh-<¤-ªÙh.

(hqÔ-º¤≈- 14˙  f¤G-§fi-§ffih-q-(solid lines)hÔ≈-∫Ùh-
<¤-§HÙG≈-±h- 1/200 Æ§-h›-zBÙh-q∫¤-l›æ-ym-H¤-i-§-
(atomic lattice) mP-æ-ªÙh-q-J¿ÙG-l›æ-æ§-PÔ≈-q-§Ôh-qº-
{„P-z∫¤-∆¤h-§f∫-T¤G-z«em-H¤-ªÙh.  ªP-zº-§±§≈-
Vh-q∫¤-f¤G-(dashed lines)hÔ≈-J¿ÙG-º–-zÔh-uÙh-{≈-¡¤P-
æ§-hÔ-Z¤h-GP-∫i-zNÂº-zTÙ≈-{Ôh-<¤-ªÙh-q-hÔ-z«em-H¤-ªÙh.
J¿ÙG-l›æ-hÔ-Gª≈-xÙG≈-≈fi-D-HÔº-∑¤P-«®‰G-q∫¤-∫zfi∫¤-§HÙG≈-

±h-æ≈-GP-§±§≈-Z›P-z-∑¤G-b‡-zBÙh-<¤-ªÙh.)

ÕÔ-≈¤-(A.C.)J¿ÙG-æ§-æ-V-z∑G-m-hÔ∫¤-mP-G¤-zM„h-∫F¤h-Tm-H¤-J¿ÙG-l›æ-n§≈-J¿ÙG-«?›h-
mP-ªº-M≈-∫IÛ-G¤-§Ôh. hÔ-±Ù-wº-GbÙP-±flº-∫ÙP-fÙG-Gm≈-zdm-qÙ-∑¤G-b‡-∫G›æ-z-§-GbÙG≈-
xÙG≈-GT¤G-b‡-m§-ªP-M„G≈-<¤-§Ôh.  ªP-EÔh-ºP-G¤≈-D-qº-zM„h-«?h-V-z¡h-q∫¤-
«?z≈-≈fi-wº-GbÙP-±flº-ªÙP-G¤-∫G›æ-zBÙh-hÔ∫¤-hqÔ-∫IÙ≈-hÔ-∫Ùh-<¤-§HÙG≈-±h-h›-∫iÔm-q-
hP-J¿ÙG-«?›h-mP-h›-«SÙm-m≈-ªÙh-q∫¤-J¿ÙG-l›æ-n§≈-hqÔ-∫IÙ-hÔ∫¤-§Z§-h›-∫hº-∫G›æ-{Ôh-<¤-
ªÙh. J¿ÙG-M„m-fÙG-m§-M„m-m≈-P-±Ù≈-GÙ-mÙº-fÔz≈-q-∑¤G-m¤-J¿ÙG-«?›h-zM„h-<¤-J¿ÙG-l›æ-n§≈-
GT¤G-G¤≈-GT¤G-æ-zl›P-z∫¤-AÔm-H¤≈-J¿ÙG-M„m-∫iÔm-q-hP-«~G-G¤-ØÔ-V≈-(domino) §P-
qÙ-fG-ZÔ-qÙº-zP-zO¤G≈-¡¤P- ¤̂-§¤-mÙ-GT¤G-æ-ffiG-Æ§-G∑›≈-q-ª¤m-m-hÔ∫¤-∫wº-Ø-Z¤h-IÙ-§¤-
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mÙ-ªÙP≈-<¤-M„h-∫wÙ≈-q-mP-z∑¤m-J¿ÙG-G¤-∫wº-Ø-ªP-hÔ-øeº-∫wÙ≈-∫iÔm-{Ôh-<¤-ªÙh-q∫¤-z≈§-
±flæ-ªÙh-æ-hÔ-m¤-zhÔm-q-§¤m. ¤̂-§¤-mÙ-hP-∫|Ôæ-z∫¤-z≈§-±flæ-hÔ-m¤-O-∫wÙ-z∫¤-hqÔ-§±Ùm-
z∏P-qÙ-∑¤G-ª¤m-ªP-hÔ-øeº-J¿ÙG-G¤-m›≈-¡›G≈-∫wÙ≈-±flæ-ª¤m.  F¤h-G∏fiG≈-mP-ºP-hzP-
fÙG-∫G›æ-z∫¤-J¿ÙG-l›æ-hÔ-hG-G¤-«eÔP-h›-GmÙm-q∫¤-J¿ÙG-º–≈-§HÙG≈-≈fi-zbP-z-§-GbÙG≈-hÔ-
n§≈-wm-±flm-zl›P-;-zMz-q∫¤-AÔm-H¤≈-§HÙG≈-≈fi-∫IÙ-z-∑¤G-§-ª¤m. wm-±flm-zl›P-;-
PÔ≈-qº-h›-zMz-<¤-ªÙh-<P-hÔ≈-J¿ÙG-l›æ-hÔ-hG-G¤-§HÙG≈-±h-æ-∫GÙG-AÔm-{Ôh-q-§-GbÙG≈-
wm-fÙG≈-<¤-§Ôh. J¿ÙG-G¤-º-z≈-M„-æ§-mP-G¤-§Ù-l›æ-n§≈-≈fi-h›≈-GT¤G-b‡-¡›G≈-AÔm-{Ôh-
<¤-ªÙh.

hÔ-ªP-P-±Ùº-m§-M„m-m≈-J¿ÙG-l›æ-H¤-∫{„P-DfiP≈-fh-GÙ-mÙº-ym-zfi-ªÙh. EÔh-ºP-G¤≈-
∫y‚æ-V≈-ºG≈-q∫¤-±ÙP-DP-(hardware store)∑¤G-m≈-Vfl-§Ôh-q∫¤-Vfl-∫iÔm-«~‰-G›-
(hose)∑¤G-ZÙ-ffiz-<P-J¿ÙG-l›æ-§Ôh-q∫¤-J¿ÙG-«?›h-h§-J¿ÙG-l›æ-H¤-«~‰z≈-GhÙP-(electron

pipe)m§-ªP-ZÙ-§¤-ffiz. J¿ÙG-æ§-mP-J¿ÙG-l›æ-n§≈-<¤-∫{„P-DfiP≈-m¤-F¤h-G∏fiG≈-Tm-
H¤-M„-æ§-H¤-hPÙ≈-µ≈-hÔ-ºP-ª¤m. ªP-∫G∫-¡≈-<¤≈-ºP-G¤-DP-q∫¤-Ø¤G-q∫¤-«eÔP-h›-ªÙh-
q∫¤-J¿ÙG-G¤-fÙm-«KÙ-(outlet)n§≈-J¿ÙG-l›æ-H¤-∫{„P-DfiP≈-ª¤m-q∫¤-z≈§-±flæ-ªP-ªÙh. DÙP-
±Ù≈-J¿ÙG-l›æ-n§≈-J¿ÙG-«eÙz≈-zÔh-uÙh-(power utility)m≈-J¿ÙG-«eÙz≈-<¤-æ-ÕÔm-(power

line) zM„h-Ø¤G-q∫¤-fÙm-«KÙ-mP-∫IÙ-G¤-ªÙh-ºÔh-z≈§-H¤-ªÙh-<P-hÔ-m¤-zhÔm-q-§-ª¤m.  fÙm-
«KÙ-hÔ-hG-ÕÔ-≈¤-ª¤m-q-hP-J¿ÙG-l›æ-n§≈-ÕÔ-≈¤-M„-æ§-mP-J¿ÙG-«?›h-M„h-∫wÙ-∫E„h-(net

migration){Ôh-∆Ùæ-§Ôh.

(hqÔ-º¤≈- 15˙ J¿ÙG-z∑›∫¤-mP-G¤-y-«?›h-(filament)zM„h-°-Ω¿z≈-

øeº-wº-±flº-GªÙ-§Dm-H¤-zLæ-∫F¤h-Tm-H¤-J¿ÙG-l›æ-n§≈-y-«?›h-

mP-«SÙm-m≈-ªÙh-q-§-GbÙG≈-J¿ÙG-¡›G≈-<¤-∫{„P-DfiP≈-m≈-fÙm-q-∑¤G-

§-ª¤m.  hÔ-ªP-J¿ÙG-¡›G≈-<¤-∫{„P-DfiP≈-<¤≈-J¿ÙG-l›æ-hÔ-n§≈-

æ-m›≈-¡›G≈-§DÙ-vÙh-{Ôh-<¤-ªÙh.)

EÔh-ºP-G¤≈-fÙm-«KÙ∫¤-mP-J¿ÙG-z∑›-∑¤G-G¤-z«Kº-{Ôh-(plug)∫W‚G-q-ª¤m-m-fÙm-«KÙ-hÔ-m≈-J¿ÙG-
z∑›∫¤-mP-m›≈-¡›G≈-∫wÙ-z-§-GbÙG≈-J¿ÙG-l›æ-∫wÙ-ª¤-§Ôh.  m›≈-¡›G≈-m¤-∫wº-∫G›æ-{Ôh-
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§Dm-H¤-J¿ÙG-º–≈-∫wÙ-∫iÔm-{≈-¡¤P-J¿ÙG-z∑›∫¤-y-«?›h-mP-h›-«SÙm-m≈-ªÙh-q∫¤-J¿ÙG-l›æ-n§≈-
∫hº-∫F‚G-GªÙ-∫G›æ-H¤-∫{„P-AÔm-{Ôh-<¤-ªÙh. Gæ-bÔ-J¿ÙG-z∑›-∑¤G-æ-∫Ùæ-\- 120 ∫W‚G-
q-ª¤m-m-∫hº-∫F‚G-(vibrate){Ôh-q∫¤-DÙ∫fi-æÙ§-ºÔ-ºÔ∫¤-J¿ÙG-Dfiº-H¤≈-∫W‚æ-(joules)
120 ªÙh-q∫¤-m›≈-¡›G≈-§DÙ-vÙh-<¤-ªÙh.  hÔ-∫i∫¤-J¿ÙG-G¤-m›≈-¡›G≈-§P-VÔ-z-m¤-iÙh-<¤-
PÙ-zÙº-«oP-æ-∫G∫-¡≈-<¤≈-∫Ùh-<¤-PÙ-zÙº-∫I‚z-<¤-ªÙh. J¿ÙG-«eÙz≈-zÔh-uÙh-(power utility)

<¤≈-J¿ÙG-l›æ-H¤-±z-æ-m›≈-¡›G≈-∫±ÙP-G¤-ªÙh-æ-J¿ÙG-l›æ-n§≈-m¤-EÔh-ºP-G¤≈-§DÙ-vÙh-{Ôh-
<¤-ªÙh. hÔ≈-m-«~¤º-±Ùº-H¤≈-EÔh-ºP-æ-zlz-h=‚G-GbÙP-z∫¤-«?z≈-≈fi-J¿ÙG-M„m-∫I‚z-§Dm-
H¤-J¿ÙG-l›æ-n§≈-EÔh-ºP-G¤-G∏fiG≈-qÙ∫¤-mP-m≈-∫fÙm-H¤-ªÙh.  J¿ÙG-l›æ-n§≈-J¿ÙG-«?›h-
hP-P-±Ù∫¤-G∏fiG≈-qÙ∫¤-zM„h-m≈-fÙm-q-hP-. ≈∫¤-mP-h›-∫W‚G-q-≈ÙG≈-GP-ªP-{Ôh-<¤-§Ôh-
æ-∫Ùm-<P-m›≈-¡›G≈-<¤≈-hÔ-øeº-{Ôh-<¤-ªÙh.  hÔ-ªP-m›≈-¡›G≈-<¤≈-EÔh-ºP-G¤-G∏fiG≈-
qÙ∫¤-mP-h›-ªÙh-q∫¤-J¿ÙG-l›æ-hæ-z-n§≈-GT¤G-H„º-fÙG-∫hº-∫F‚G-(vibrate)GbÙP-z-hP-
Gæ-bÔ-zlº-∫F‚G-hÔ-hG-¡›G≈-VflP-VflP-ªÙh-m-«~¤º-Æ§-{≈-q-hP-¡›G≈-VÔm-qÙ-ªÙh-m-∆ÙG-
æ-ZÔm-D-VÔm-qÙ-ªÙh.

J¿ÙG-«eÙz≈.(Electric Power)
§F¤h-G∏fiG≈-§VÙG-H„º-(superconductor)ª¤m-m-æ≈-hÔ-
§¤m-J¿ÙG-æ§-mP-zBÙh-q∫¤-J¿ÙG-∫Dfiº-H¤≈-m›≈-¡›G≈-M-zBÔh-
q-ª¤m. hÔ≈-J¿ ÙG-G¤ -M„ -æ§-±-qÙ -z∏Ù≈-q-hP-§Ù-\Ùº-
(motor)≈ÙG≈-∫DÙº-{Ôh-<¤-AÔm-{Ôh-<¤-ªÙh. hÔ-ªP-iÙh-hP¸.
∫Ùh-hP-. ∫y‚æ-∫DÙº-H¤-m›≈-¡›G≈-≈ÙG≈-m›≈-¡›G≈-<¤-PÙ-zÙ-
G∑m-h›-zNÂº-M„∫¤-±h-hÔ-æ-J¿ÙG-«eÙz≈-∏Ôº-z-hP-hÔ-m¤-J¿ÙG-
M„m-hP-J¿ÙG-¡›G≈-<¤-NÂº-fÙz-(product)hÔ-ª¤m.9

J¿ÙG-«eÙz≈- =  J¿ÙG-M„m- X J¿ÙG-¡›G≈-

(hqÔ-º¤≈- 16 J¿ÙG-G¤-¡Ôæ-
lÙG-hÔ∫¤-«eÔP-J¿ÙG-«eÙz≈-∂Ô̂ -100
hP-J¿ÙG-«eÙz≈-∫Ùæ-\-120
∫DÙh-ªÙh. hÔ∫¤-zM„h-Õ§-wÔº-

W¤-Æ§-M„G-G¤-ºÔh-h§-)
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J¿ÙG-¡›G≈-∫Ùæ-\-hP-J¿ÙG-M„m-Õ§-wÔº-mP-∫IÔæ-zXÙh-{Ôh-q-ª¤m-m-J¿ÙG-«eÙz≈-m¤-∂◊\-
(watt)mP-∫IÔæ-zXÙh-{Ôh-q-ª¤m. hÔ≈-m-±h-G∑¤∫¤-PÙ-zÙ∫¤-mP-.

∂◊\- = Õ§-wÔº- x ∫Ùæ-\.

Gæ-bÔ-∂◊\- 120 ªÙh-q∫¤-J¿ÙG-z∑›-∑¤G-J¿ÙG-«eÙz≈-∫Ùæ-\- 120 ªÙh-q∫¤-æ-ÕÔm- (line)

∑¤G-b‡-z;Ùæ-uÙh-{Ôh-<¤-ªÙh-m-hÔ≈-Õ§-wÔº- 1 ªÙh-q∫¤-J¿ÙG-M„m-∫fÔm-H¤-ªÙh. (120
watts = 1 ampere x 120 volts) ∂◊\- 60 ªÙh-q∫¤-J¿ÙG-z∑›-∑¤G-G¤≈-∫Ùæ-\- 120
ªÙh-q∫¤-æ-ÕÔm-∑¤G-G¤-«eÔP-Õ§-wÔº- 0¸50(1/2 ampere) ∫fÔm-H¤-ªÙh. m§-∑¤G-EÔh-
ºP-J¿ÙG-G¤-m›≈-¡›G≈-<¤-GÙP-±h-¡Ô≈-∫hÙh-ªÙh-m-∫|Ôæ-z-hÔ-Gmh-hÙm-D-fÙG-æG-z∑G-T¤G-
VG≈-<¤-ªÙh. hÔ-ªP-ºP-ºÔ∫¤-Gm≈-ªfiæ-æ-zdÔm-m≈-;¤-æÙ-∂◊\-(Kilowatt) ºÔ-ºÔ∫¤-º¤§-
qº-Eh-qº-ym-zfi-ªÙh. ;¤-æÙ-∂◊\-ºÔ-ºÔ∫¤-mP-∂◊\- 1000 ªÙh-q-hP-. ;Ù-æÙ-∂◊\-Vfl-±Ùh-
(kilowatt-hour)GT¤G-G¤≈-±flÙh-GT¤G-mP-m›≈-¡›G≈-W¤-Æ§-zÔh-uÙh-{≈-q-hÔ-§±Ùm-H¤-ªÙh.10

hÔº-zdÔm-≈-Gm≈-GP-∑¤G-b‡-J¿ÙG-G¤-m›≈-¡›G≈-Vfl-±Ùh-;¤-æÙ-∂◊\-GT¤G-m-qh-¡G- 5
Gmh-<¤-ªÙh-m-J¿ÙG-G¤-¡Ôæ-bÙG-∂◊\- 100 Tm-∑¤G-Gmh-GÙP-qh-¡G- 5 æ-Vfl-±h- 10
økP-z-ª¤m. ªP-m-Vfl-±Ùh-ºÔ-ºÔº-qh-¡G-xÔh-;-ºÔ-Gmh-q-ª¤m. hzfiº-b¤-GP-G¤≈-J¿ÙG-
M„m-§P-zº-∫fÔm-q-hÔ-ª¤≈-m›≈-¡›G≈-§P-z-zÔh-uh-hÔ-º¤m-zzGmh-GÙP-økz-zTfl-Æ§-fÙG-
æ≈-;-{Ôh-q-ª¤m.

J¿ÙG-æ§.(Electric Circuits)
J¿ÙG-æ§-∑Ô≈-q-m¤-J¿ÙG-l›æ-M„G≈-≈∫¤-æ§-GP-∫i-∑¤G-ª¤m-ºfiP-hÔ-æ-GÙ-ª¤-ªÙh. J¿ÙG-l›æ-
hÔ-hG-M„m-§¤-Vh-qº-M„G≈-q∫¤-VÔh-h›-zº-«eÙP-§Ôh-q∫¤-M„-æ§-V-±P-∑¤G-PÔ≈-qº-h›-hGÙ≈.
u¤º-zbP-zº-«eÙP-∑¤G-m¤-J¿ÙG-G¤-m›≈-¡›G≈-M„G≈-VÔh-D-zMz-q-hP-ªP-m-hÔ-hG-∫GÙG-q∫¤-
VÔh-h›-D-xÔ-ffiz-q-m¤-«tº-z≈h-ªÙ-V≈-ªÙh-q-hÔ≈-z∏Ù-ª¤-ªÙh. J¿ÙG-æ§-§P-VÔ-zº-J¿ÙG-G¤-
m›≈-¡›G≈-æÔm-§Dm-H¤-§DÙ-V≈-GT¤G-æ≈-§P-z-ªÙh-q-hP-hÔ-∫i∫¤-§DÙ-V≈-n§≈-º¤§-Tm-
(series )hP-§Z§-∫IÙ≈- (parallel) <¤-æ§-GZ¤≈-<¤-fÙG-m≈-§ffih-ªÙh. §DÙ-V≈-n§≈-
º¤§-Tm-fÙG-§ffih-q∫¤-«?z≈-≈fi-J¿ÙG-µ≈-hP-. J¿ÙG-∫hÙm-∫y‚æ-∫DÙº. ªP-m-MP-¢º-
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∫DÙº-§¤G-(wall socket)G¤-§f∫-«oÔ-n§≈-hzº-J¿ÙG-l›æ-M„G-VÔh-æ§-GT¤G-DÙ-m-I‚z-
q-ª¤m. ªP-Gæ-bÔ-hÔ-n§≈-§Z§-∫IÙ≈-M„-æ§-fÙG-§ffih-q-ª¤m-m-hÔ-n§≈-<¤≈-ªm-æG-
∫I‚z-q-hP-. ªm-æG-hÔ-n§≈-ºÔ-ºÔ-m≈-J¿ÙG-l›æ-M„G-≈∫¤-æ§-f-hh-q-∑¤G-ª¤m. J¿ÙG-
æ§-º¤§-Tm-hP-§Z§-∫IÙ≈-GZ¤≈-;-æ-ºP-ºP-≈Ù-≈Ù∫¤-Eh-VÙ≈-§¤-∫i-z-ªÙh.  P-±Ù≈-
§ffih-æ§-∫h¤-GZ¤≈-æ-uh-q∫¤-J¿ÙG-æ§-«?Ùº-bÙG-Æ§-¢ÙP-M„-ª¤m.

J¿ÙG-æ§-º¤§-Tm. (Series circuit)

hqÔ-º¤≈- 17 mP-J¿ÙG-ææ§-º¤§-Tm-«ez≈-zhÔ-qÙ-∑¤G-z«em-ªÙh. ¡Ôæ-bÙG-G≈fi§-J¿ÙG-
µ≈-GT¤G-æ-º¤§-Tm-H¤≈-§ffih-ªÙh. «tº-z≈h-ªÙ-V≈-hÔ-D-zMz-q-hP-¡Ôæ-bÙG-G≈fi§-
G∫¤-mP-æ§-≈ÔP-J¿ÙG-M„m-§P-Z›P-GT¤G-q-«¿Ôz≈-q-hP-. ¡Ôæ-bÙG-GT¤G-G¤-mP-h›-J¿ÙG-Dfiº-
wfiP-G≈ÙG-§-fÔz≈-qº-¡Ôæ-bÙG-ºÔ-ºÔ∫¤-zM„h-hÔ-M„G≈-<¤-ªÙh. J¿ÙG-æ§-mP-h›-ªÙh-q∫¤-J¿ÙG-
l›æ-±P-§-æ§-≈ÔP-∫G›æ-zBÙh-Mz-<¤-ªÙh.

(hqÔ-º¤≈- 17 hqÔ-º¤≈-mP-h›-z«em-q-hÔ-m¤-zM„h-£Ôæ-M„-æ§-«ez≈-zhÔ-∑¤G-ª¤m. J¿ÙG-zµ¤-∫Ùæ-

\- 6 {≈-q-hÔ≈-J¿ÙG-z∑›-ºÔ-ºÔ∫¤-zM„h-∫Ùæ-\- 2 ºÔ-vÙh-<¤-ªÙh¸)

J¿ÙG-l›æ-D-¡≈-J¿ÙG-µ≈-<¤-∫fÔm-dG≈-<¤-«oÔ-∫≤¤m-m≈-wº-∫fÙm-q-hP-. D-¡≈-«kÙ§-dG≈-
<¤-«oÔ-∫≤¤m-m≈-±flº-∫ÙP-z¸ª¤m. ªP-D-¡≈-¡Ôæ-bÙG-ºÔ-ºÔ∫¤-y-«?›h-<¤-zM„h-m≈-zBÙh-T¤P-
GP-§±§≈-m≈-J¿ÙG-l›æ-n§≈-M„-æ§-H¤-xÙG≈-±P-§º-«¿Ôz≈-<¤-ªÙh. (J¿ÙG-µ≈-zM„h-
m≈-<P-J¿ÙG-M„m-§P-Z›P-GT¤G-q-M„G≈-<¤-ªÙh.) J¿ÙG-æ§-mP-J¿ÙG-l›æ-H¤-æ§-hÔ-DÙ-m-ª¤m-
q-hP-. æ§-hÔ∫¤-Gm≈-GP-∫i-∑¤G-b‡∫P-zº-Vh-q-{„P-z-m-M„-æ§-D-xÔ-z-hP-J¿ÙG-l›æ-
M„G-M„-§±§≈-Vh-<¤-ªÙh. hÔ-m¤-¡Ôæ-bÙG-G¤-y-«?›h-GT¤G-±¤G-b‡-∫W‚G-q-hP-. ªP-m-«tº-
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z≈h-ªÙ-V≈-D-xÔ-z-Æ§-æ≈-M„-æ§-H¤-æ§-æ-hÔ-∫i∫¤-zº-Vh-{„P-G¤-ªÙh. hqÔ-º¤≈- 17
mP-z«em-q∫¤-J¿ÙG-æ§-hÔ≈-G¡§-G≈æ-J¿ÙG-æ§-º¤§-Tm-H¤-Eh-VÙ≈-Gæ-VÔm-n§≈-G≈æ-
H¤-ªÙh.
1) J¿ÙG-æ§-mP-J¿ÙG-M„m-æ-æ§-GT¤G-DÙ-m-ªÙh. hÔ∫¤-hÙm-m¤-∫y‚æ-V≈-ºÔ-ºÔ∫¤-zM„h-m≈-

∫E„G-q∫¤-J¿ÙG-M„m-hÔ-GT¤G-ª¤m-qº-GÙ.
2) J¿ÙG-M„m-hÔ-m¤-∫y‚æ-V≈-hP-qÙ-hP-. GZ¤≈-q. G≈fi§-q-zT≈-hÔ-M„G≈-≈∫¤-∫y‚æ-

V≈-±P-§∫¤-J¿ÙG-∫GÙG-G¤≈-∫GÙG-G¤-ªÙh-q≈-M„-æ§-mP-G¤-J¿ÙG-M„m-hÔ∫¤-J¿ÙG-∫GÙG-
EÙm-z«kÙ§≈-m¤-M„-æ§-mP-G¤-∫y‚æ-V≈-ºÔ-ºÔ∫¤-J¿ÙG-∫GÙG-G¤-z«kÙ§≈-IP≈-hÔ-ª¤m.

3) M„-æ§-mP-G¤-J¿ÙG-M„m-m¤-J¿ÙG-G¤-∫{„P-DfiP≈-<¤≈-§DÙ-vÙh-{≈-q∫¤-J¿ÙG-¡›G≈-Z¤h-M„-
æ§-mP-G¤-J¿ÙG-∫GÙG-EÙm-z«kÙ§≈-G¤≈-zGÙ≈-q∫¤-IP≈-;-hÔ-hP-§P-Z›P-GT¤G-q-ª¤m-
q≈-hÔ-ÕÙ§-H¤-I‚z-hÙm-hP-§ffim-H¤-ªÙh.

4) ÕÙ§-H¤-I‚z-hÙm-m¤-∫y‚æ-V≈-ºÔ-ºÔº-æÙG≈-≈fi-ªP-zÔh-uÙh-{Ôh-<¤-ªÙh. §DÙ-V≈-ºÔ-
ºÔ∫¤-zM„h-<¤-J¿ÙG-¡›G≈-VG≈-q∫§-hÔ∫¤-J¿ÙG-«eÙz≈-Eh-qº-m¤-§DÙ-V≈-hÔ-Z¤h-<¤-J¿ÙG-
∫GÙG-<¤-∫wÔæ-∫I¤z-hP-§ffim-q-≈ÙP-ÆP-J¿ÙG-Dfiº-H¤-±h-G∑¤-GT¤G-J¿ÙG-∫GÙG-VflP-
VflP-∑¤G-G¤-zM„h-m≈-iP-M„-æ≈-J¿ÙG-∫GÙG-VÔm-qÙ-∑¤G-G¤-zM„h-m≈-iP-M„º-m›≈-¡›G≈-
§P-z-hGÙ≈-<¤-ªÙh.

5) J¿ÙG-æ§-º¤§-Tm-mP-G¤-J¿ÙG-¡›G≈-EÙm-z«kÙ§≈-hÔ-M„-æ§-mP-G¤-§DÙ-V≈-ºÔ-ºÔº-zGÙ≈-
q-≈ÙP-ÆP-§DÙ-V≈-ºÔ-ºÔ∫¤-J¿ÙG-¡›G≈-m¤-M„-æ§-mP-G¤-EÙm-z«kÙ§≈-q∫¤-J¿ÙG-¡›G≈-hP-
GT¤G-q-ª¤m. J¿ÙG-æ§-º¤§-Tm-mP-G¤-BÙm-H¤-GÆÙ-zÙ-n§≈-æ≈-«¿-zÙº-§fÙP-ffiz. ∫y‚æ-
V≈-GT¤G-æ≈-;-{Ôh-<¤-§Ôh-q-VG≈-m-J¿ÙG-æ§-V-±P-∫GG-q-ª¤m. ªÔ-¡›∫¤-¡¤P-
«kÙP-G¤-¡Ôæ-bÙG-DÔ-qÙ-D-¡≈-º¤§-Tm-mP-§ffih-ªÙh. hÔhG-æ≈-¡Ôæ-bÙG- 1 ∫±¤G≈-
m-∫|Ôæ-§ffih-Vh-q∫¤-AÔm-H¤≈-mG-fÙ§-§Ôº-VG≈. ¡Ôæ-bÙG-∫±¤G≈-q-hÔ-zÆæ-
bÔ-zXÔ-hGÙ≈-q-ª¤m.
J¿ÙG-æ§-§P-VÔ-z-J¿ÙG-G¤-∫y‚æ-V≈-ºÔ-ºÔ-G∑m-æ≈-ºP-hzP-G¤-VÔh-h›-Gm≈-x¤º-

J¿ÙG-«?›h-n§≈-§ffih-O¤G-{≈-ªÙh. EÔh-ºP-G¤-mP-æ-§±Ùm-m-¡Ôæ-bÙG-GT¤G-¡Ôæ-
bÙG-hP-∫y‚æ-V≈-G∑m-æ-ºG-§-æ≈-q∫¤-fÙG-Gm≈-«tº-z≈h-{Ôh-ffiz. ∫h¤-∫i-
{„P-z∫¤-M„-§±m-m¤-hÔ-hG-º¤§-Tm-mP-§Ôh-q-hP-§Z§-∫IÙ≈-mP-ªÙh-q≈-ª¤m.
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J¿ÙG-æ§-§Z§-∫IÙ≈.(Parallel circuit)
hqÔ-º¤≈- 18 mP-§Z§-∫IÙ≈-J¿ÙG-æ§-«ez≈-zhÔ-∑¤G-z«em-ªÙh. ¡Ôæ-bÙG-G≈fi§-;-±ÔG-
A hP- B æ-§ffih-ªÙh. J¿ÙG-G¤-∫y‚æ-V≈-§P-qÙ-∑¤G-J¿ÙG-æ§-∫h¤-mP-G¤-±ÔG-GZ¤≈-DÙ-
mº-§ffih-q-hÔº-§Z§-∫IÙ≈-§ffih-q-∏Ôº-H¤-ªÙh. Gæ-bÔ-¡Ôæ-bÙG-G≈fi§-m≈-GT¤G-T¤G-qfi-
«tº-z-ª¤m-m∫P-J¿ÙG-µ≈-§f∫-«oÔ-GT¤G-m≈-G∑m-zº-J¿ÙG-M„m-M„G≈-M„∫¤-æ§-∫I‚z-ffiz-
<¤-ªÙh. º¤-§Ù-∫h¤∫¤-mP-J¿ÙG-æ§-hÔ-±ÔG- A hP- B m≈-æ§-§¤-∫i-z-G≈fi§-h›-∫{Ôh-
ªÙh. æ§-GT¤G-zº-Vh-q-ª¤m-m∫P-G∑m-GZ¤≈-æ-∫GÙG-AÔm-{Ôh-<¤-§Ôh. ∫y‚æ-V≈-
ºÔ-ºÔ-m≈-∫y‚æ-V≈-G∑m-n§≈-æ≈-ºP-hzP-fÙG-æ≈-hÙm-{Ôh-<¤-ªÙh.

(hqÔ-º¤≈- 18˙ J¿ÙG-æ§-§Z§-∫IÙ≈-Tm-«ez≈-zhÔ-∑¤G J¿ÙG-µ≈-∫Ùæ\- 6 {≈-q-∑¤G-G¤≈-

¡Ôæ-bÙG-ºÔ-ºÔ∫¤-M„h-∫Ùæ\- 6 vÙh-<¤-ªÙh.)

hqÔ-º¤≈- 18 mP-z«em-q∫¤-º¤-§Ù-hÔ≈-J¿ÙG-æ§-H¤-Eh-VÙ≈-Gæ-VÔm-D-¡≈-G≈æ-H¤-ªÙh.˙
1) ∫y‚æ-V≈-ºÔ-ºÔ≈-M„-æ§-H¤-±ÔG- A hP- B GZ¤≈-æ-GT¤G-qº-§ffih-ªÙh-q≈-

∫y‚æ-V≈-ºÔ-ºÔ∫¤-zM„h-<¤-J¿ÙG-¡›G≈-hÔ-ªP-GT¤G-q-ª¤m.
2) J¿ÙG-æ§-mP-G¤-EÙm-z«kÙ§≈-J¿ÙG-M„m-m¤-§Z§-∫IÙ≈-Tm-H¤-ªm-æG-n§≈-æ-zGÙ≈-ªÙh.

ªm-æG-ºÔ-ºÔ∫¤-zM„h-<¤-J¿ÙG-¡›G≈-GT¤G-q-ª¤m-q-≈ÙP-ÆP-ªm-æG-ºÔ-ºÔ∫¤-mP-G¤-J¿ÙG-
M„m-m¤-ªm-æG-hÔ∫¤-J¿ÙG-∫GÙG-G¤-∫wÔæ-∫I¤z-hP-økÙG-«eÔ-XÔ≈-≈fi-∫IÙ-G¤-ªÙh. ªm-æG-
ºÔ-ºÔº-ÕÙ§-H¤-I‚z-hÙm-æÙG≈-≈fi-zÔh-uÙh-{Ôh-<¤-ªÙh.

3) J¿ÙG-æ§-mP-G¤-J¿ÙG-M„m-EÙm-z«kÙ§≈-m¤-§Z§-∫IÙ≈-ªm-æG-G¤-J¿ÙG-M„m-H¤-z«kÙ§≈-IP≈-
hP-GT¤G-q-ª¤m.

4) hÔ-∫i∫¤-§Z§-∫IÙ≈-ªm-æG-hÔ-§P-h›-∫IÙ-z-hP-M„-æ§-mP-G¤-J¿ÙG-∫GÙG-EÙm-z«kÙ§≈-
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Z›P-h›-∫IÙ-z-ª¤m. M„-æ§-H¤-±ÔG-GP-ºfiP-GZ¤≈-zº-ªm-æG-G§-æ§-ºÔ-ºÔ-§ffih-q-
hP-J¿ÙG-∫GÙG-EÙm-z«kÙ§≈-hÔ-Æ§-Z›P-h›-∫IÙ-ª¤-ªÙh. ∫h¤≈-M„-æ§-H¤-J¿ÙG-∫GÙG-EÙm-
z«kÙ§≈-hÔ-ªm-æG-GP-ºfiP-∑¤G-G¤-J¿ÙG-∫GÙG-æ≈-Z›P-z-ªÙh-q∫¤-GÙ-hÙm-z«em-q-ª¤m.

J¿ÙG-æ§-§Z§-∫IÙ≈-hP-J¿ÙG-M„m-±h-zLæ.

(Parallel Circuits and Overloading)

u¤º-zbP-DP-q-∑¤G-mP-J¿ÙG-m¤-æ◊-h{¤m- (line)∑Ô≈-q∫¤J¿ÙG-«?›h-
GZ¤≈-ªÙh-q-hÔ-GZ¤≈-zM„h-m≈-GbÙP-G¤-ªÙh. æ◊-h{¤m-∫h¤-±Ùº-
J¿ÙG-∫GÙG-»-TP-h§∫-qÙ-ªÙh-æ-hÔ-n§≈-m¤-DP-q∫¤-mP-G¤-Ø¤G-q∫¤-
fÙm-«KÙ-hP-§ffih-ªÙh. hÔ-ªP-§±§≈-ºÔ-J¿ÙG-æ§-§¤-∫i-z-GZ¤≈-
≈§-GZ¤≈-æ≈-§P-z∫¤-zM„h-m≈-<P-§ffih-ªÙh. ZÔ-∫DÙº-h›-ªÙh-
q∫¤-J¿ÙG-M„m-NÂº-V≈-(transformer)<¤≈-æ◊-h{¤Ôm-hÔ-±Ù∫¤-«eÔP-∫Ùæ-
\- 110 hP- 120 zº-«oÙm-H¤-ªÙh. hÔ≈-J¿ÙG-«eÙz≈-zÔh-
uÙh-mP-ªÙh-q∫¤-J¿ÙG-∫hÙm-∫y‚æ-∫DÙº-H¤≈-J¿ÙG-¡›G≈-§fÙ-
z∫¤-§DÙ-vÙh-n§≈-Z›P-h›-GbÙP-G¤-ªÙh. hÔ-∫i∫¤-J¿ÙG-¡›G≈-m¤-
§Z§-∫IÙ≈-fÙG-J¿ÙG-G¤-z«Kº-{Ôh-(plugs)zM„h-DP-q∫¤-mP-
G¤-M„-æ§-hP-§ffih-q∫¤-§DÙ-V≈-h§-ªÙ-V≈-§P-qÙ∫¤-mP-zÔh-uÙh-{Ôh-<¤-ªÙh.
 Gæ-bÔ-J¿ÙG-G¤-M„-æ§-æ-§DÙ-V≈-§P-z-§ffih-q-ª¤m-m-J¿ÙG-M„m-∫IÙ-æ§-ªP-hÔ-z≈-§P-h›-
∫IÙ-z-hP-hÔ-æ≈-M„-æ§-ºÔ-ºÔ∫¤-EÙm-z«kÙ§≈-J¿ÙG-∫GÙG-h§∫-ºfi-GbÙP-z-ª¤m. hÔ∫¤-AÔm-H¤≈-
M„-æ§-mP-h›-J¿ÙG-M„m-hÔ-z≈-§P-z-∫E„G-ffiz-<¤-ªÙh. hÔ-∫i∫¤-J¿ÙG-M„m-±h-æ≈-zLæ-z-
∫wÙ-∫iÔm-{Ôh-§Dm-H¤-M„-æ§-hÔ-æ-J¿ÙG-M„m-±h-zLæ-(overloaded)∏Ôº-H¤-ªÙh.

hqÔ-º¤≈- 19 mP-G¤-J¿ÙG-æ§-hÔº-z≈§-∑¤z-GmP-z-ª¤m-m-P-±Ù≈-J¿ÙG-M„m-±h-zLæ-
∑Ô≈-q-hÔ-W¤-øeº-ªÙP-G¤-ªÙh-q-¡Ô≈-ffiz-<¤-ºÔh. hqÔ-º¤≈-hÔ∫¤-mP-z«em-q-z∑¤m-J¿ÙG-M„m-§DÙ-
vÙh-{Ôh-§Dm-H¤-æ◊-h{¤m-hÔ-Õ§-wÔº- 8 ∫fÔm-§Dm-H¤-J¿ÙG-G¤-zG-∆ÔG-z∏Ù-V≈-¡¤G¸hP¸.
hÔ-m≈-Õ§-wÔº- 10 ∫fÔm-§Dm-H¤-±-fz-T¤G¸ ªP-Õ§-wÔº- 2 ∫fÔm-§Dm-H¤-¡Ôæ-
bÙG-zT≈-≈fi-§ffih-ªÙh. zG-∆ÔG-z∏Ù-V≈-hÔ-DÙ-m-z;Ùæ-uÙh-{Ôh-q∫¤-«?z≈-≈fi-æ◊-h{¤m-hÔ∫¤-

(hqÔ-º¤≈- 19˙ DP-q∫¤-
mP-J¿ÙG-§DÙ-vÙh-{Ôh-§Dm-
æ-h{¤m-æ-§ffih-q∫¤-ªÙ-
V≈-<¤-M„-æ§-H¤-º¤-§Ù.)
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J¿ÙG-M„m-EÙm-z«kÙ§≈-Õ§-wÔº- 8 ª¤m-q-hP-. ±-fz-hÔ-«tº-z-hP-J¿ÙG-M„m-EÙm-z«kÙ§≈-
Õ§-wÔº- 18 h›-∫H„º-H¤-ªÙh. Gæ-bÔ-hÔ-GZ¤≈-<¤-§Z§-h›-¡Ôæ-bÙG-hÔ-ªP-«tº-z-ª¤m-m-
J¿ÙG-M„m-EÙm-z«kÙ§≈-Õ§-wÔº- 20 ºfi-∫wº-H¤-ªÙh. ªÙ-V≈-D-«oÙm-§P-qÙ-§ffih-q-ª¤m-
m-J¿ÙG-M„m-ªP-hÔ-z≈-§P-h›-∫E„G-G¤-ªÙh. Gæ-bÔ-J¿ÙG-G¤-M„-æ§-GT¤G-DÙ-mº-ªÙ-V≈-§P-
qÙ-§ffih-q-ª¤m-m-M„-æ§-hÔ-Z¤h-»-TP-±-qÙ-VG≈-¡¤P-§Ô-¡Ùº-z∫¤-ZÔm-D-ªP-ªÙh.

ZÔm-∫GÙG-∑›m-«?›h.(Safety fuses)

J¿ÙG-G¤-M„-æ§-mP-J¿ÙG-±h-æ≈-zLæ-z-∫GÙG-VÔh-∑›m-«?›h-n§≈-§DÙ-vÙh-æ◊-h{¤m-(supply

line) h›-º¤§-Tm-fÙG-§ffih-<¤-ªÙh. ∫h¤-øeº-æ◊-h{¤m-ªÙP≈-<¤-J¿ÙG-M„m-∑›m-«?›h-hÔ∫¤-zM„h-
m≈-PÔ≈-qº-h›-∫E„G-hGÙ≈-<¤-ªÙh. hqÔ-º¤≈- 20 mP-h›-z«em-q∫¤-∑›m-«?›h-hÔ-J¿ÙG-M„m-
PÔ≈-q-∑¤G-æ-±-qÙ-VG≈-bÔ-∑›º-§Dm-H¤-º¤-zm-øe-zfi∫¤-J¿ÙG-«?›h- (wire ribbon ) ∑¤G-
G¤≈-z∏Ù≈-ªÙh. Gæ-bÔ-∑›m-«?›h-hÔ∫¤-±h-J¿ÙG-M„m-Õ§-wÔº- 20 ª¤m-m-Õ§-wÔº- 20
zM„h-q-ª¤m-æ. hÔ-æ≈-øÀG-q-§¤-zM„h. J¿ÙG-Õ§-wÔº- 20 æ≈-zLæ-z-m-∑›m-«?›h-∑›º-
m≈-±¤G-q-hP-hÔ≈-J¿ÙG-G¤-M„-æ§-hÔ-Z¤h-Vh-<¤-ªÙh. ∑›m-«?›h-±¤G-q-hÔ-§-zXÔ-z∫¤-zº-h›-J¿ÙG-
±h-æ≈-zLæ-z-hÔ∫¤-ªÙP-AÔm-»-GÙ-zº-GmP-«eÔ-hÔ-zTÙ≈-fz≈-GmP-hGÙ≈. hÔ-ªP-ªP-≈Ô-
M„-æ§-mP-h›-J¿ÙG-«?›h-D-∫yæ-§Dm-H¤-zº-∫±P-P§-±h-G∏fiG≈-<¤-J¿ÙG-«?›h-n§≈-∏h-T¤P-
wm-±flm-ffiG-∫W‚G-G¤-ªÙh. ∫h¤≈-J¿ÙG-G¤-M„-æ§-mP-h›-J¿ÙG-∫GÙG-»-TP-Z›P-h›-GbÙP-z-hP-
M„-æ§-H¤-æ§-hÔ-ªP-m›≈-q-fÙm-qº-ffiP-h›-GbÙP-G¤-ªÙh. ∫h¤-æ-J¿ÙG-æ§-∫|Ôæ-BÙm- (short

circuit) ∏Ôº-H¤-ªÙh.

(hqÔ-º¤≈- 20 ZÔm-∫GÙG-∑›m-«?›h.)

ªP-hÔP-h›≈-<¤-DP-q-§P-VÔ-z∫¤-mP-∑›m-«?›h-<¤-±z-æ-M„-æ§-GTÙG-§Dm-( circuit breakers)

zÔh-uÙh-{Ôh-<¤-ªÙh. hÔ≈-J¿ÙG-M„m-»-TP-§fÙ-zÙ-ªÙh-q∫¤-«?z≈-≈fi-«tº-z≈h-ªÙ-V≈-D-xÔ-VÔh-
Dz-æÔm-lÙ∫§-(magnet) øUG≈-º¤G≈-GZ¤≈-økm-H¤-mº-§Ù-(bimetallic strips) zÔh-uÙh-
{Ôh-<¤-ªÙh.  Utility companies ±Ù≈-DÙP-±Ù∫¤-æ◊-h{¤m-±P-§-BÙz-VÔh-h›-J¿ÙG-∫hÙm-∫y‚æ-
∫DÙº-zº-M„-æ§-GTÙG-§Dm-zÔh-uÙh-{Ôh-<¤-ªÙh.
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§Vm.
1 P-±Ù≈-J¿ÙG-Dfiº-∫E„G-q-∑Ô≈-æz-q∫¤-«?z≈-≈fi-hÙm-h›-J¿ÙG-Dfiº-H¤-Q‚æ-n§≈-M„G-G¤-ªÙh-qº-GÙ-G¤-

ªÙh. J¿ÙG-Dfiº-m¤-§Ù-l›æ-hP-. wÙ-l›æ-hP-. HÔ≈-l›æ-æ-≈ÙG≈-q∫¤-l›æ-{Ô-|G-q∫¤-Eh-VÙ≈-≈fi-GÙ-

z-ª¤m. J¿ÙG-Dfiº-hÔ-§Û-ª¤m-m-hÔº-J¿ÙG-l›æ-ªP-m-HÔ≈-l›æ-§Ù-æ≈-I‚z. J¿ÙG-Dfiº-hÔ-wÛ-ª¤m-m-hÔº-

wÙ-l›æ-ªP-m-HÔ≈-l›æ-wÙ-n§≈-∫E„G-G¤-ªÙh.

2 hÔ-W¤-øeº-{Ôh-<¤-ªÙh-§Ôh-m¤-µ≈-¢Ùº-º¤G-q∫¤-J¿ÙG-hÔz-±P-§∫¤-mP-h›-∫DÙh-ªÙh.

3 hPÙ≈-D§≈-º¤G-q∫¤-mP-±m-∫h¤-Z¤h-<¤-f-«[h-n§≈-§GÙ-Ω[ÙG-qÙ-ªÙh-ÆP-∫h¤º-f-«[h-∫G∫-∑¤G-

«[¤P-z«k›≈-G≈æ-ªÙh. J¿ÙG-«eÙz≈-(electrical Potential)hP-. «eÙz≈-(potential)GZ¤≈-<¤-GÙ-

z-GT¤G-q-ª¤m-æ-hÔ-m¤-J¿ÙG-G¤-dÔm-fÙz-m›≈-¡›G≈-<¤-J¿ÙG-Dfiº-±h-G∑¤-hÔ-æ-GÙ-G¤-ªÙh. hÔ∫¤-±h-G∑¤-

m¤-∫Ùæ-\-ºÔh. ªP-J¿ÙG-«eÙz≈-<¤-Eh-qº-(potential difference)hP-J¿ÙG-¡›G≈-(voltage)GZ¤≈-

<¤-GÙ-z-ªP-GT¤G-q-ª¤m-æ-hÔ-m¤-zM„h-∫F¤h-<¤-æ§-mP-G¤-±ÔG-GZ¤≈-zº-H¤-J¿ÙG-«eÙz≈-Eh-qº-

æ-GÙ-G¤-ªÙh. J¿ÙG-¡›G≈-(voltage)<¤-±h-G∑¤-ªP-∫Ùæ-\-(volt) ª¤m.

4 P-±Ù≈-ªP-ªP-h›-J¿ÙG-æ§-mP-J¿ÙG-M„m-∫E„G-G¤-ªÙh-TÔ≈-æz-∆Ùæ-ªÙh. ∫Ùm-<P-hÙm-hPÙ≈-≈fi-

J¿ÙG-Dfiº-∫E„G-TÔ≈-q-∫h¤-Z¤h-±¤G-¢Ùº-z∏P-z-ª¤m.

5 ≈Ùæ-mG-(carbon)m¤-h§¤G≈-z≈æ-∑¤G-ª¤m. ±-±h-∫wº-z-hP-≈Ùæ-mG-G¤-l›æ-ym-n§≈-<¤≈-

J¿ÙG-l›æ-øÀÙh-h›-GbÙP-G¤-ªÙh. hÔ≈-m-±-±h-∫wº-z-hP-≈Ùæ-mG-G¤-J¿ÙG-∫GÙG-ªP-Z›P-h›-∫IÙ-G¤-

ªÙh. M„-§±m-hÔ-hP-ªP-hÔ∫¤-z∑›º-±h-§fÙ-z∫¤-M„-§±m-æ-zdÔm-m≈-≈Ùæ-mG-n§≈-z∑›-§º-

mP-h›-(arc  lamp)mP-h›-zÔh-uÙh-{Ôh-<¤-ªÙh.

6 «¿Ùz-hÔz-§P-qÙ∫¤-mP-J¿ÙG-¡›G≈-æ-∂¤-(V)hP-. J¿ÙG-M„m-æ-ÕªÔ-(I)hP-. J¿ÙG-∫GÙG-æ-Õº-

(R)zÔh-uÙh-zbP-G¤-ªÙh. ÕÙ§-H¤-OÊz-hÙm-m¤-∫h¤-øe-«eÔ- V = IR hP- I = R/ V hP-. R

= V/I zT≈-Gæ-bÔ-∫H„º-IP≈-(Variables)GZ¤≈-»-GÙ-G¤-ªÙh-m. G≈fi§-q-hÔ-æ≈-«¿-qÙ∫¤-fÙG-∫±Ùæ-

ffiz-<¤-ªÙh. hÔ-ªP-±h-G∑¤-n§≈-z«k›≈-ª¤G-m¤-∫Ùæ-\-(volt) V hP-. Õ§-wÔº-(Ampere)

A hP-. ÕÙ§-m¤- Ω zT≈-<¤≈-§±Ùm-H¤-ªÙh.

7 ∫Ùæ-\- 120 m¤-J¿ÙG-¡›G≈-<¤- root mean-square H¤-V-«[Ù§-∑Ô≈-q-hÔ-ª¤m. ÕÔ-≈¤-(ac) J¿ÙG-

æ§-mP-hPÙ≈-≈fi-J¿ÙG-¡›G≈- 120 m¤- +170 volt  hP- -170 volt zº-H¤-Eh-qº-ªÙh.

8 J¿ÙG-l›æ-hP-wÙ-l›æ-GZ¤≈-∫Ùh-<¤-§HÙG≈-±h-h›-«tº-z∫¤-VÔh-h›-l›æ-H¤-«oÙm-±h-BÔh-VÔh-(particle

accelerator)∫zh-ØÙæ-hP-h›≈-IÙm-§P-qÙ-zbP-ªÙh. Gæ-bÔ-J¿ÙG-æ§-h<„≈-h-§-∑¤G-mP-G¤-
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J¿ÙG-l›æ-n§≈-§HÙG≈-±h-hÔ-∫iº-zBÙh-q-ª¤m-m. J¿ÙG-«?›h-Z¤h-z;›G-q-hP-hÔ∫¤-zM„h-m≈-zBÙh-

§Dm-H¤-J¿ÙG-l›æ-n§≈-<¤-∫G›æ-±h-»-TP-§fÙ-ºfi-∫IÙ-∑¤P-hÔ-n§≈-J¿ÙG-«?›h-z;›G-§±§≈-<¤-∏fiº-

DfiG-hÔ∫¤-§±§≈-≈fi-G›G-§¤-ffiz-T¤P-D-ffiG-∫wfiº-∫IÙ-G¤-ªÙh. hÔ≈-Vz≈-GT¤G-b‡-§HÙG≈-±h-BÔh-

{Ôh-(accelerator)<¤≈-OÊz-q∫¤-∫Ùh-§hP≈-øe-zfi-∑¤G-OÊz-<¤-ªÙh.

9 hÔ-«SÙm-H¤-æÔ-±m- 6 m≈-im-G≈Ù-GmP-z-ª¤m-m.  power =  work/ time; 1watt = 1J/s.

ª¤m. EÔh-ºP-G¤≈-hÙ-«oP-GmP-z-ª¤m-m-∫y‚æ-¡›G≈-(mechanical power) hP-J¿ÙG-¡›G≈-

(electrical power)GZ¤≈-;- joules mP-h›-∫Wæ-H¤-ªÙh. hÔ-ªP-.

power   =    charge  /  time   x   energy  /  charge    =  energy  / time

power  =  energy / time ª¤m-q-≈ÙP-ÆP-hÔ-zBº-zO¤G≈-{≈-q-ª¤m-m.

energy  =  power  x  time  ª¤m-q≈-m›≈-¡›G≈-(energy)m¤- kilowatt-hour (kWh) mP-

h›-∫IÔæ-zXÙh-{Ôh-<¤-ªÙh.

§¤P-±¤G-«[¤P-z«k›≈.(Summary of Terms)

Potential difference, J¿ÙG-«eÙz≈-Eh-qº.
«oÔ-±ÔG-GZ¤≈-zº-H¤-J¿ÙG-«eÙz≈-<¤-Eh-qº-hÔ-∫Ùæ\-mP-∫Wæ-z-ª¤m. ∫h¤-m¤-«oÙh-GZ¤≈-mP-
Vfl∫¤-¡›G≈-±h-Eh-qº-æ-hqÔ-z∑G-m∫P-∫I¤G≈-<¤-ªÙh. Gæ-bÔ-Vfl∫¤-¡›G≈-±h-§¤-∫i-z-
ªÙh-q∫¤-«oÙh-GZ¤≈-«~‰z≈-§hÙP-∑¤G-G¤≈-§ffih-q-ª¤m-m-hÔ-GZ¤≈-<¤-¡›G≈-±h-GT¤G-q-§-VG≈-
zº-h›-¡›G≈-±h-VÔ≈-§fÙ-z∫¤-«oÙh-hÔ-m≈-VÔ≈-h§∫-z∫¤-«oÙh-h›-Vfl-M„G≈-<¤-ªÙh. hÔ-§±flP≈-
J¿ÙG-«eÙz≈-<¤-Eh-qº-f-hh-ªÙh-q∫¤-±ÔG-GZ¤≈-F¤h-G∏fiG≈-Tm-H¤-G∏fiG≈-¡¤G-G¤≈-§ffih-
q-ª¤m-m-Eh-qº-hÔ-Z¤h-Gm≈-q∫¤-zº-h›-J¿ÙG-«eÙz≈-VÔ≈-§fÙ-z∫¤-±ÔG-hÔ-m≈-VÔ≈-h§∫-z∫¤-
±ÔG-xÙG≈-≈fi-J¿ÙG-Dfiº-§fi-§ffih-m≈-∫E„G-G¤-ªÙh.
Electric current, J¿ÙG-M„m.
 Gm≈-GT¤G-m≈-G∑m-zº-m›≈-«eÙz≈-∫wÙ-∫H„º-{Ôh-§Dm-H¤-J¿ÙG-Dfiº-hÔ-æ-GÙ-ª¤-ªÙh. hÔ-
m¤-Õ§-wÔº-mP-∫Wæ-z-ª¤m. Õ§-wÔº- 1 (1 A)±h-q≈- 1 A m¤-«?º-V-ºÔ-ºÔ∫¤-mP-
J¿ÙG-l›æ-IP≈-h=¤̂ -VÔm-qÙ- 6-25 (6-25x 1018)  ∫§-ªP-m-«?º-V-ºÔ-ºÔ∫¤-mP-DÙ∫fi-
æÙ§-GT¤G-∫E„G-q-hÔ-æ-GÙ-z-ª¤m.
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Electrical resistance, J¿ÙG-∫GÙG
 hPÙ≈-qÙ-∑¤G-G¤-J¿ÙG-M„m-∫GÙG-{Ôh-<¤-M„-µ≈-hÔº-GÙ-z-hP-. hÔ-m¤-ÕÙ§-mP-∫Wæ-H¤-ªÙh.
Superconductor,  •„º-∫E„h-hPÙ≈-qÙ.
 hPÙ≈-qÙ-GP-G¤-J¿ÙG-∫GÙG->¿h-;Ùº-h›-∫zz-<¤-ªÙh-q-æ-∏Ôº-z-hP-. hÔ-m¤-±-±h-h§∫-z-
øe-zfi-±flh-q∫¤-Gm≈-«eP≈-h§¤G≈-z≈æ-∫ÙG-{„P-z-ª¤m.
Ohm’s Law,  ÕÙ§-H¤-I‚z-hÙm.
 M„-æ§-mP-G¤-J¿ÙG-M„m-hÔ-J¿ÙG-«eÙz≈-Eh-qº-º§-J¿ÙG-¡›G≈-<¤-∫wÔæ-∫I¤z-hP-fh-;º-XÔ≈-
≈fi-∫IÙ-z-hP-. J¿ÙG-∫GÙG-G¤-∫wÔæ-∫I¤z-hP-økÙG-«eÔ-XÔ≈-≈fi-∫IÙ-G¤-ªÙh-∑Ô≈-q∫¤-I‚z-hÙm-hÔ-
æ-∏Ôº-z-ª¤m. hÔ-m¤-J¿ÙG-M„m- = J¿ÙG-¡›G≈-/J¿ÙG-∫GÙG-ª¤m. J¿ÙG-∫GÙG-ÕÙ§-GT¤G-G¤-
zM„h-m≈-J¿ÙG-«eÙz≈-Eh-qº-∫Ùæ\- 1 G¤≈-J¿ÙG-M„m-Õ§-wÔº- 1 zBÔh-q-ª¤m.
Direct current,(dc) J¿ÙG-M„m-fh-;º.
 J¿ÙG-Dfiº-æ≈-I‚z-q∫¤-J¿ÙG-M„m-xÙG≈-GT¤G-DÙ-mº-M„G-q-hÔ-æ-∏Ôº.
Alternating current,(ac) «tÔæ-M„G-J¿ÙG-M„m.
 J¿ÙG-M„m-GP-∑¤G-ºP-G¤-D-xÙG≈-ªP-m≈-ªP-h›-zXÔ-§Dm-hÔ-æ-GÙ-ª¤-ªÙh. hÔ∫¤-J¿ÙG-Dfiº-
m¤-±ÔG-zdm-qÙ-GZ¤≈-<¤-zº-∫hº-∫G›æ-fÙG-Gm≈-<¤-ªÙh. Õ-º¤∫¤-mP-∫hº-∫G›æ-H¤-±h-
m¤-»º-≤¤- 60(60 Hz) ª¤m.
Electric power, J¿ÙG-G¤-m›≈-«eÙz≈.
 m›≈-¡›G≈-∫wÙ-∫H„º-º§-æ≈-;-{Ôh-q∫¤-±h. hÔ-m¤-h›≈-±Ùh-<¤-±h-G∑¤-ºÔÔº-m›≈-¡›G≈-
§P-Z›P-æ∫P-GÙ-ª¤-ªÙh-æ. m›≈-¡›G≈-hÔ-m¤-J¿ÙG-M„m-hP-J¿ÙG-¡›G≈-<¤-zNÂº-fÙz-<¤≈-∫Wæ-
ffiz-q-ª¤m. m›≈-«eÙz≈- = J¿ÙG-M„m- x J¿ÙG-¡›G≈. J¿ÙG-G¤-m›≈-«eÙz≈-m¤-∂◊\-(ªP-m-;¤-
æÙ-∂◊\-)mP-∫Wæ-ªÙh-q-hP-. GP-h›- 1A  x 1V   =1W  ª¤m.
Series Circuit, J¿ÙG-æ§-º¤§-Tm.
M„-æ§-GP-∑¤G-b‡-§ffih-q∫¤-§DÙ-V≈-ºÔ-ºÔ∫¤-zM„h-J¿ÙG-M„m-§P-Z›P-GT¤G-q-∫E„G-q-hÔ-æ-GÙ-z-ª¤m.
 Parallel circuit, J¿ÙG-æ§-§Z§-∫IÙ≈.
 J¿ÙG-G¤-M„-æ§-GP-∑¤G-b‡-§DÙ-V≈-GZ¤≈-≈§-GZ¤≈-æ≈-§P-z-§ffih-ªÙh-q-hP-. §DÙ-V≈-
hÔ-n§≈-ºÔ-ºÔ∫¤-zM„h-wm-±flm-J¿ÙG-¡›G≈-GT¤G-q-M„G-q¸hP-. §DÙ-V≈-GP-ºfiP-GT¤G-G¤≈-
ºP-hzP-fÙG-M„-æ§-V-±P-∑¤G-I‚z-q-hÔ-æ-∏Ôº-H¤-ªÙh.
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(Newton’s Laws of Motion)

zhÔ-VÔm-lÙ-XÔ.

˙

JÀ-æ¤-æÙ-G¡ÔG≈-q∫¤-π-¡≈-XÔ≈-Õ-ª¤-≈G-m¤∫fi-\Ùm-(Isaac Newton) x¤-æÙ- 1642 æÙº-
∫F‚P≈. hG›P-IP≈- 23 fÙG-DÙP-G¤≈-IG≈-VÔ-z∫¤-∫G›æ-zBÙh-<¤-I‚z-hÙm-GbÙh-GmP-
z-ª¤m. hÔ≈-∫h≈-q∫¤-æÙ- 2000 º¤P-«?›-∑z≈-ÕÔ-º¤≈-\Ù-\æ-(Aristotle)H¤-z≈§-±flæ-
∫VP-§Dm-H¤-}¿-§Ôh-<¤-hGÙP≈-q-z∑Ô≈-§Dm-n§≈-w§-ZÔ≈-zbP-z-ºÔh. I‚z-hÙm-hÔ-hG-
«?Ùº-æÔ∫fi-∫h¤-mP-GÙ-º¤§-øeº-P-±Ù≈-z≈§-}¿Ù-GbÙP-G¤-ª¤m.
I‚z-hÙm-hP-qÙ. hÔ-«S-JÀ-æ¤-æÙ-ª¤≈-IÙ≈-∫GÙ-z»Ùm-GmP-z∫¤-∫H„º-∫GÙG-ºP-z∑¤m-

(inertia)H¤-øe-I‚z-n§-G∑G-«?Ùº-zBº-z¡h-∑›-M„.
I‚z-hÙm-GZ¤≈-q. hÔ-m¤-M„-AÔm-GP-G¤≈-«oÙm-±h-{¤m-q-hÔº-∫|Ôæ-VG≈-ªÙh.
I‚z-hÙm-G≈fi§-q. zBÔh-¡›G≈-(action)hP-æm-¡›G≈-(reaction)GZ¤≈-<¤-I‚z-hÙm-ªÙP≈-

IG≈-hÔ-ºÔh. I‚z-hÙm-Gæ-Gmh-VÔ-z-∫h¤-G≈fi§-¡¤m-b‡-hP-dG-b‡-Gæ-
VÔ-z∫¤-m¤∫fi-\Ùm-H¤-«[m-IG≈-VÔ-z∫¤-hÔz-q¤º¤m-≈¤-q¤-ª-(Principia)∏Ôº-
z∫¤-mP-fÙG-§º-fÙm-q-ª¤m.
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m¤∫fi-\Ùm-∫G›æ-zBÙh-<¤-I‚z-hÙm-hP-qÙ.
∫G›æ-zBÙh-GbÙP-z∑¤m-q∫¤-hPÙ≈-G∏fiG≈-¡¤G-æ-zdm-q∫¤-«eÙz≈-¡¤G-G¤≈-∫wfiæ-∫hÔh-PÔ≈-
qº-{Ôh-<¤-ªÙh-q∫¤-ÕÔ-º¤≈-\Ù-\æ-H¤-z≈§-±flæ-∫h¤-m¤-JÀ-æ¤-æÙ-ª¤≈-x¤º-økÙG-«eÔ-∫IÔæ-zXÙh-
GmP-hÙm-h›-«eÙz≈-¡¤G-§Ôh-q∫¤-Gm≈-«?z≈-≈fi-∫G›æ-zBÙh-GbÙP-z∑¤m-q∫¤-hPÙ≈-G∏fiG≈-§fi-
§ffih-hÔ-∫G›æ-zBÙh-GbÙP-G¤-ºÔh-TÔ≈-G≈fiP≈-ªÙh. JÀ-æ¤-æÙ-ª¤≈-hPÙ≈-qÛ∫¤-∫H„º-z-∫GÙG-
q∫¤-m›≈-q∫§-ºP-z∑¤m-hÔ-æ-Õ¤-mº-¡¤-ª-(inertia: ∫H„º-∫GÙG-ºP-z∑¤m-)∏Ôº. m¤∫fi-
\Ùm-H¤≈-JÀ-æ¤-æÙ∫¤-z≈§-±flæ-G≈æ-h›-zbP-«eÔ-ºP-Z¤h-<¤-I‚z-hÙm-hP-qÙ-z∏Ù≈-GmP-z-hÔº-
∫H„º-∫GÙG-ºP-z∑¤m-H¤-I‚z-hÙm-(law of inertia)∑Ô≈-∫IÔæ-zXÙh-GmP-ªÙh. m¤∫fi-\Ùm-
H¤-øe-I‚z-n§-G∑G-∫h¤-m¤-æ-\¤m-H¤-«?h-ª¤G-PÙ-§-m≈-zNÂº-z-∑¤G-ª¤m-q-hP-hÔ-m¤-G¡§-G≈æ-
øeº-ª¤m.
I‚z-hÙm-hP-qÙ. hPÙ≈-G∏fiG≈-∫G›æ-§Ôh-h§-ªP-m-fh-f¤G-T¤G-fÙG-∫G›æ-zBÙh-GT¤G-
§±flP≈-PP-ªÙh-q-±P-§º-hÔ∫¤-«eÔP-¡›G≈-<¤≈-z«?›æ-bÔ-∫H„º-z-§-x¤m-q∫¤-zº-h›-hÔ-øeº-
§fi-∫ffih-h›-Gm≈-<¤-ºÔh. I‚z-hÙm-∫h¤∫¤-mP-hÙm-«[¤P-økm-q∫¤-±¤G-øeÔ-z-m¤-§fi-§ffih-h›-∑Ô≈-q-
hÔ-ª¤m. hPÙ≈-G∏fiG≈-¡¤G-«eÔP-W¤-∆¤h-¡›G≈-¡¤G-§-{¤m-zº-hÔ-∆¤h-h›-§fi-§ffih-hÔ-ºP-G¤-∫G›æ-
zBÙh-≈ÙG≈-GP-{Ôh-z∑¤m-ªÙh-q-hÔ-øeº-{Ôh-<¤-ºÔh. Gæ-bÔ-hPÙ≈-G∏fiG≈-∫h¤-ºP-≈Ùº-Gm≈-
q-∑¤G-ª¤m-m-hÔ-∫G›æ-zBÙh-§-GbP-zº-§fi-§ffih-ºP-≈Ùº-Gm≈-<¤-ºÔh. Gæ-bÔ-hPÙ≈-G∏fiG≈-
∫h¤-m¤-∫G›æ-zBÙh-mP-ªÙh-q-ª¤m-m-∫h¤∫¤-§HÙG≈-±h-æ-∫H„º-z-§-x¤m-qº-§fi-§ffih-∫G›æ-
zBÙh-GbÙP-G¤-ºÔh. §hÙº-m. hPÙ≈-G∏fiG≈-ºP-Z¤h-<¤-PÙ≈-m≈-«oÙm-±h-GP-ªP-{¤m-H¤-
§Ôh-q-I‚z-hÙm-hÔ≈-zXÙh-<¤-ªÙh. hPÙ≈-G∏fiG≈-¡¤G-G¤-ºP-G¤-∫G›æ-zBÙh-G∏fiP-z-æ-hÔ∫¤-
PÙ≈-≈fi-«oÙm-±h-PÔ≈-qº-{¤m-hGÙ≈-<¤-ªÙh. øÀ¤P≈-∫WG≈-≈fi-Gm≈-q∫¤-hPÙ≈-qÙ-hÔ-ºP-≈Ùº-
Gm≈-q-hP-. ∫G›æ-zBÙh-GbÙP-z∫¤-hPÙ≈-qÙ-hÔ-§fi-§ffih-∫G›æ-zBÙh-GbÙP-G¤-ªÙh. ∫G›æ-zBÙh-
∫H„º-z-∫IÙ-z-hÔ-∫GÙG-{Ôh-<¤-hPÙ≈-G∏fiG≈-<¤-G¡¤≈-æfiG≈-hÔ-æ-∫H„º-∫GÙG-ºP-z∑¤m-∏Ôº.

(hqÔ-º¤≈¸ 1 ∫H„º-∫GÙG-ºP-z∑¤m-H¤-hqÔ-§±Ùm-D-¡≈)
1) ¡›G≈-¡¤G-G¤≈-¡ÙG-ffiG-(Card)æ-«oÙm-±h-{¤m-«?z≈-h;º-

ªÙæ-mP-hPfiæ-\§-T¤-x¤º-øÀ‡P-G¤-ªÙh-h§.
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2) ffiº-PÙ≈-≈fi-∫G›æ-zBÙh-GbÙP-z-hP-J¿Ù-zfiº-h›-z;G-q∫¤-fÙ-z-ª¤≈-T¤-x¤º-fÙ-
§GÙ-h§-h›-GbÙP-G¤-ªÙh-h§.

3) §fi-§ffih-T¤P-G-æÔº-ffiº-h›-VÔ-ºfi-zbP-z∫¤-¡›G≈-hÔ≈-qÙ-æÙ-VÔm-qÙ∫¤-«eÔP-G¤-
«?›h-q-zTh-<¤-ªÙh. ª¤m-m∫P-. J¿Ù-zfiº-h›-¡›G≈-VÔ-ºfi-zbP-z-hÔ≈-∫ÙG-G¤-«?›h-

q-Vh-<¤-ªÙh-q∫¤-M„-§±m-T¤-ª¤m-m§.

GhÙ≈-±h.
hPÙ≈-µ≈-§f∫-hG-æ-∫H„º-∫GÙG-ºP-z∑¤m-ªÙh. hÔ-ªP-hPÙ≈-µ≈-(substance of the

object)mP-∫H„º-∫GÙG-ºP-z∑¤m-W¤-Æ§-ªÙh-§¤m-zÔ§-G∏fiG≈-§P-Z‡P-æ-ºG-æfi≈-q-ª¤m.
zÔ§-G∏fiG≈-§P-z-ªÙh-q-hÔ-Æ§-H¤≈-∫H„º-∫GÙG-ºP-z∑¤m-§P-z-ªÙh. hPÙ≈-qÙ-∑¤G-æ-
zÔ§G∏fiG≈-W¤-Æ§-ªÙh-§¤m-zXÙh-qº-P-±Ù≈-GhÙ≈-±h-TÔ≈-q∫¤-f-«[h-zÔh-uÙh-<¤-ªÙh. hPÙ≈-
qÛ-∑¤G-G¤-GhÙ≈-±h-W¤-Æ§-§P-z-ªÙh-q-hÔ-Æ§-H¤≈-∫H„º-∫GÙG-ºP-z∑¤m-VÔ-z-ªÙh. GhÙ≈-
±h-m¤-hPÙ≈-G∏fiG≈-(material object)¡¤G-G¤-∫H„º-∫GÙG-ºP-z∑¤m-H¤-±h-∫Wæ-hÔ-ª¤m.

GhÙ≈-±h-m¤-P-±Ù∫¤-øY¤h-±h-øÀm-BÔ≈-<¤-z≈§-±flæ-hP-∫|Ôæ-ªÙh. hPÙ≈-qÙ-GP-∑¤G-
æ-øY¤h-±h-VÔm-qÙ-ªÙh-m-hÔ-æ-GhÙ≈-±h-§P-qÙ-ªÙh-ºÔh-TÔ≈-P-±Ù≈-M„m-h›-zXÙh-<¤-ªÙh. ª¤m-
m∫P-. GhÙ≈-±h-hP-øY¤h-±h-GZ¤≈-zº-Eh-qº-ªÙh. P-±Ù≈-hÔ-hG-ºÔ-ºÔ-∫IÔæ-zXÙh-
{Ôh-ffiz-<¤-ªÙh-q-G¡§-G≈æ.
GhÙ≈-±h. ∫h¤-m¤-hPÙ≈-qÛ-∑¤G-mP-zÔ§-G∏fiG≈-§P-Z›P-W¤-Æ§-ªÙh-q-hÔ-ª¤m. ∫h¤-m¤-hPÙ≈-
qÛ-∑¤G-G¤-∫H„º-∫GÙG-ºP-z∑¤m-H¤-±h-∫Wæ-∑¤G-<P-ª¤m-T¤P-. ªP-m-hPÙ≈-qÛ-∑¤G-G¤-«eÔP-
h›-m›≈-q-GP-ºfiP-∑¤G-G¤≈-∫GÙ-∫≤‚G≈-≈fi-zTflG-q∫§-ªP-m-hGG-qº-{Ôh-q∫§-ªP-m-ºP-
G¤-∫G›æ-zBÙh-H¤-Gm≈-«?z≈-GP-ºfiP-∑¤G-æ-∫H„º-z-{„P-z∫¤-«?z≈-≈fi-æm-h›-zBÔh-q∫¤-∫H„º-
økÙG-ºP-z∑¤m-m§-øÀÙh-qÙº-∫IÙ-±flæ-H¤-±h-G∑¤-∑¤G-<P-ª¤m.
øY¤h-±h. ∫fÔm-¡›G≈-æ-zdÔm-m≈-hPÙ≈-qÛ-∑¤G-G¤-«eÔP-h›-ªÙh-q∫¤-¡›G≈-hÔ-ª¤m.
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GhÙ≈-±h-hP-øY¤h-±h-GZ¤≈-mP-wm-±flm-æ-fh-;º-∫wÔæ-∫I¤z-<¤-XÔ≈-≈fi-∫IÙ-(directly

proportional)G¤-ªÙh. Gæ-bÔ-hPÙ≈-qÛ-∑¤G-G¤-GhÙ≈-±h-økz-Z¤≈-∫H„º-ºÔh. hÔ∫¤-øY¤h-±h-
<P-økz-Z¤≈-∫H„º-ºÔh. Gæ-bÔ-GhÙ≈-±h-xÔh-;º-GbP-z-ª¤m-m-øY¤h-±h-<P-xÔh-;º-∫IÙ-
ª¤-ªÙh. M„-§±m-hÔ≈-m-GhÙ≈-±h-hP-øY¤h-±h-GZ¤≈-wm-±flm-ªP-ªP-zXÔ-G¤-ªÙh. «?z≈-
ºÔ-GhÙ≈-±h-hP-øY¤h-±h-GZ¤≈-§GÙ-Ω[ÙG-±-zÙ∫P-ªÙh. GP-æG≈-¡Ô-m. hPÙ≈-qÙ∫¤-(GhÙ≈-
±h-)mP-zÔ§-G∏fiG≈-W¤-Æ§-ªÙh-q∫¤-IP≈-m¤-hPÙ≈-qÙ-hÔ-n§≈-<¤-≈-G∑¤∫¤-(øY¤h-±h-)xÙG≈-
≈fi-∫fÔm-¡›G≈-<¤≈-±h-∫Wæ-{Ôh-<¤-ªÙh-q-æfiG≈-∆Ùæ-h›-H„º-ªÙh. ª¤m-m∫P-. GhÙ≈-±h-
m¤-øY¤h-±h-æ≈-G∑¤-Øº-H„º-ªÙh-q-hP-. hÔ-m¤-G∑¤-Ø∫¤-§P-Z‡P-∑¤G-ª¤m-æ-BÔ-zÙ-wæ-§Ù-VÔ≈-
hÔ-n§≈-ªÙP≈-µÙG≈-«oP-§¤-ffiz-q-ª¤m.

øY¤h-±h-m¤-P-±Ù≈-§-±Ùº-z∫¤-∫H„º-∫GÙG-ºP-z∑¤m-H¤-z≈§-±flæ-hP-§ffim-q∫¤-h›≈-«?z≈-
<P-∫Vº-H¤-ªÙh. hqÔº-m. Gæ-bÔ-EÔh-<¤≈-hPÙ≈-qÙ-VflP-Pfi-GZ¤≈-m≈-GP-øU¤-z-ªÙh-§¤m-
zøe-zº-EÔh-<¤≈-hÔ-hG-æG-q∫¤-mP-h›-wº-±flº-h=‚G-q∫§. ªP-m. hÔ-hG-ªº-§-zbÔG≈-
qº-æ§-xÙG≈-∫G∫-∑¤G-æ-∫G›æ-zBÙh-VÙG hÔ-∫i-{≈-bÔÔ-hÔ-GZ¤≈-m≈-GP-∫G›æ-zBÙh-
GbÙP-h;∫-z-ªÙh-§¤m-hrh-m≈-hÔ-GZ¤≈-m≈-GP-∫G›æ-zBÙh-mP-∫H„º-z-æ-z;G-∫GÙG-
VÔ-z-ªÙh-§¤m-zøe-ª¤-ªÙh. EÔh-ºP-m≈-hPÙ≈-ªÙh-h›-hPÙ≈-qÙ-GZ¤≈-<¤-∫H„º-∫GÙG-ºP-z∑¤m-
z«k›º-z-GmP-G¤-ªÙh.

Õ-ª¤-≈G-m¤∫fi-\Ùm.(1642-1727)
Õ-ª¤-≈G-m¤∫fi-\Ùm-(Isaac Newton)m¤-∫F‚P≈-h›≈-§-∏¤m-GÙP-h›-∫F‚P≈-q-ª¤m-æ. DÙP-
m¤-x¤-æÙ- 1642 æÙº-ªÔ-¡›∫¤-«eÙm-q∫¤-∫F‚P≈-±Ô≈-<¤-h›≈-VÔm-Eh-
qº-Tm-Z¤m-G≈Ùm-ffiz-Æ§-{„P-∫h›G æÙ-hÔ-m¤-JÀ-æ¤-æÙ∫¤-G¡ÔG≈-
q∫¤-æÙ-ªP-ª¤m-∫h›G DÙP-G¤-∫F‚P≈-ªfiæ-m¤-Õ¤m-æÔm-H¤-IÙP-«kÔ-
∫fiæ-fÙº-qÔ-(Woolsthorpe) ∑Ô≈-qº-ªÙh-q∫¤-ªfi§-H¤-≈Ù-m§-DP-
q-hÔ-ºÔh. DÙP-G¤-ªz-mÔ∫fi-\Ùm-§-∫F‚P≈-q∫¤-π-¡≈-GÙP-±Ô-æ≈-
∫h≈-«ez≈-DÙP-ºP-ªfi§-hP-©Ù-©Ù-GZ¤≈-<¤-G∏¤G≈-BÙP-∫ÙG-∫±º-
æÙP≈-{„P-ªÙh-∫h›G DÙP-æÙ-m-VflP-h›≈-º¤G-nÙm-H¤-§±m-§-h§¤G≈-z≈æ-GP-ªP-z«em-
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§Ôh-q≈-hG›P-æÙ-zTfl-z∑¤-hP-xÔh-;º-≈Ùm-h›≈-«¿Ùz-I‘-m≈-x¤º-}¿P≈-bÔ-ªfi§-H¤-∑¤P-≈º-æ≈-
;-{Ôh-h›-zTflG ∑¤P-q∫¤-±flæ-h›-ºP-G¤-æ≈-hÙm-æ∫P-∫ffih-¡Ùº-{„P-ªÙh.  hÔ∫¤-AÔm-m¤-
hÔz-z>¿G-M„∫¤-VÔh-DÙP-G¤≈-E¤§-§±Ô≈-«®m-±ÙP-§Dm-∑¤G-m≈-xG-hÔz-«S-Gªº-H¤≈->¿ÙG-GmP-
G¤-ªÙh-∫h›G DÙP-G¤-∑P-qÙ-∑¤G-G¤≈-G∑Ùm-m›-m¤∫fi-\Ùm-æ-¡Ô≈-ªÙm-Tm-VÔm-qÙ-VG≈-M„∫¤-m›≈-
q-ªÙh-q-±Ùº-bÔ-DÙP-;Ô§-qº¤W-GÆflG-æG-§fÙ-«¿Ùz-DP-(Cambridge University)h›-«¿Ùz-
GZÔº-GmP-zTflG  hÔº-æÙ-øS-«¿Ùz-GZÔº-GmP-«eÔ-h§¤G≈-z≈æ-H¤-ÕP-«kÔ-§Ôh-qº-GÆflG-
æG-«¿Ùz-GZÔº-DP-G¤-Gm≈-º¤§-fÙm-q-ºÔh.
«?z≈-hÔº-mh-ª§≈-iG-qÙ-(Plague)∑¤G-æÙm- Ù̂m-zM„h-Ez-q-hP-m¤∫fi-\Ùm-ºP-Z¤h-ªfi§-H¤-
∑¤P-≈º-x¤º-fÔG≈-q-ºÔh. fÔP≈-∫h¤º-DÙP-ºP-«¿Ùz-GZÔº-§fi-§ffih-GmP-VÔh-ª¤m-q-ºÔh.
hG›P-æÙ- 23 fÙG-DÙP-G¤≈-æ≈-hÙm-GP-G¤≈-DÙP-§¤-∫W¤G-q∫§-dG-qº-z∏Ù-M„-hÔ∫¤-©P-
G∑¤-Gb¤P-GmP-ªÙh-∫h›G Z¤m-GT¤G-¡¤P-bÙG-;›-¡›-∑¤G-≈-G∑¤º-øÀ‡P≈-q-DÙP-G¤≈-G∏¤G≈-
q-hÔ∫¤-AÔm-H¤≈-π-z-hP-π-z-hÔ∫¤-Mz-b‡-h-h›P-∫fÔm-¡›G≈-<¤-«eÙz≈-¡¤G-ªÙh-q-§EÔm-dÙG≈-
{„P-z-hP-. DÙP-G¤≈-x¤≈-≈fi-º-∫yÙh-GmP-z∫¤-;›m-æ-Ez-q∫¤-∫fÔm-¡›G≈-<¤-I‚z-hÙm-∑Ô≈-
q∫¤-Ø-±¤G-T¤G-z∏Ù≈-GmP-ªÙh-∫h›G DÙP-G¤≈-G≈º-GbÙh-GmP-z∫¤-y-z∫¤-Ø¤-fz≈-
(Calculus)m¤-±m-º¤G-mP-ÕP-Ø¤≈-zÔh-uÙh-{-M„º-§Ôh-h›-§¤-ºfiP-z∫¤-æG-V-∑¤G-ª¤m. DÙP-
G¤≈-JÀ-æ¤-æÙ∫¤-§≤h-XÔ≈-hÔ-M-zBÔh-h›-zbP-m≈-∫G›æ-zBÙh-<¤-G∑¤-º¤§-I‚z-hÙm-G≈fi§-H¤-Ø-
±¤G-<P-z∏Ù≈-GmP-ªÙh-q-ºÔh. DÙP-G¤≈-∫Ùh-<¤-ºP-z∑¤m-H¤-øe-I‚z-n§-G∑G-G¤-Ø-±¤G-
GT¤G-<P-z∏Ù≈-GmP-m≈-∫W∫-¡Ôæ-(Prisms)zM„h-m≈-∫Ùh-h;º-m¤-∫W∫-ª¤-±Ùm-§hÙG-
n§≈-<¤≈-I‚z-q-z«em-GmP-ªÙh. DÙP-G¤≈-∫W∫-¡Ôæ-zM„h-zdG-hrh-GmP-z∫¤-ZÔº-æÔm-
q-hP-«[m-VÔm-qÙ-fÙG-§º-{„P-z-ºÔh.

mh-ª§≈-§Ôh-q-VG≈-«?z≈-m¤∫fi-\Ùm-;Ô§-qº¤W-GÆflG-æG-§fÙ-«¿Ùz-b‡-x¤º-wÔz≈-m≈-
ºP-Z¤h-ÕP-Ø¤≈-º¤G-qº-§D≈-VÔm-∑¤G-b‡-H„º-q-ºÔh. DÙP-G¤-ÕP-Ø¤≈-º¤G-q∫¤-hGÔ-Lm-
DÙP-G¤-hÙm-h›-xG-æ≈-m≈-hGÙP≈-q-∑›≈-bÔ-DÙP-æ-ÕP-Ø¤≈-º¤G-q∫¤-§D≈-hzP-VÔm-qÙº-z«?Ù-
z∑G-GmP-z-ºÔh. DÙP-G¤≈-GÙ-Gm≈-hÔ-æÙ-Z¤-¡›-Ø-zMh-º¤P-§fi-§ffih-hÔ-z∏fiP-ªÙh-∫h›G x¤¤-
æÙ- 1672 æÙº-§¤-iG-±ÙG≈-q-(Royal Society)∑Ô≈-q-hÔ∫¤-mP-DÙP-∫hÔ§≈-z«?Ù-{„P-z-
hP-. hÔº-DÙP-G¤≈-G∏fiG≈-zΩ[m-H¤-MP-¡Ôæ-∑¤G-∫IÔ§-«eÙm-GmP-z-hÔ-m¤-∫≤§-J¿¤P-mP-fÙG-
§-ª¤m-∫h›G ∫IÔ§-«eÙm-∫h¤-m¤-hÔP-≈P-ªP-§fÙP-M„-ªÙh-æ. hÔ-m¤-æÙm- Ù̂m-h›-§¤-iG-±ÙG≈-
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q∫¤-hqÔ-§≤Ùh-DP-h›-zhG-Zº-∆‚P-BÙz-h›-ªÙh-æ. hÔ∫¤-fÙG-æ-ª¤-GÔ- (G∏fiG≈-zΩ[m-H¤-
MP-¡Ôæ-fÙG-§-∫h¤-m¤-ÕÔ-ª¤-≈G-m¤∫fi-\Ùm-H¤≈-ºP-G¤-æG-q≈-G≈º-GbÙh-GmP-z-ºÔh¸) TÔ≈-
∫h¤-øeº-z@Ù≈-ªÙh.

m¤∫fi-\Ùm-æG≈-hG›P-æÙ-z∑¤-zTfl-∑Ô-GZ¤≈-≈fi-§-≈Ùm-zº-h›-ªÙP≈-IG≈-≈fi-±m-º¤G-G¤-hÔz-«[m-
IG≈-VÔ-¡Ù≈-¡¤G-b‡-zØ¤≈-q∫¤-xG-hÔz-(hPÙ≈-D§≈-º¤G-q∫¤-ÕP-Ø¤≈-<¤-n§-G∑G-)
(Principia Mathematica Philosophiae Naturalis)TÔ≈-q-hÔ-∫|¤-∫GÙ-zÆflG≈-GmP-
§Ôh.  hÔ-m≈-æ≈-hÙm-∫h¤-DÙP-G¤≈-æ-\¤m-H¤-«?h-ª¤G-fÙG-π-z-zTÙ-zMh-mP-V-±P-|¤≈-
ffiz-q-{„P-ªÙh. xG-hÔz-∫h¤-x¤-æÙ- 1687 mP-hqº-zCÊm-GmP-ªÙh-<P-h{¤m-ª¤G-fÙG-
DÙP-G¡ÔG≈-q∫¤-æÙ-GZ¤≈-XÔ≈-bÔ-x¤-æÙ- 1729 mP-§-GbÙG≈-hqº-CÊm-GmP-§Ôh. DÙP-
æ-G≈º-Ω[Ôh-§P-qÙ-{„P-z-n§≈-W¤-øeº-ffiz-§¤m-z;∫-∫i¤-∑›≈-«?z≈-DÙP-G¤≈-z;∫-æm-h›-
h;∫-Pæ-n§≈-≈Ôæ-z∫¤-fz≈-æ§-Ω[Ôh-q-n§≈-J¿Ù-zfiº-h›-{„P-z∫¤-n§-hrÙh-<¤≈-Ω[Ôh-q-∑¤G-
§-ª¤m-qº-hÔ-n§≈-fÙG-ªfim-º¤P-mm-bm-H¤≈-§fi-§ffih-§mÙ-z≈§-zbP-m≈-{„P-z-ºÔh-TÔ≈-
G≈fiP≈.

DÙP-hG›P-æÙ- 46 æ-wÔz≈-h›≈-IÙ≈-±ÙG≈-<¤-±ÙG≈-§¤-∑¤G-b‡-∫hÔ§≈-fÙm-{„P-z-hP¸.
DÙP-G¤-m›≈-¡›G≈-TflP-∏h-±m-º¤G-æ≈-∫H„º. DÙP-IÙ≈-±ÙG≈-<¤-±ÙG≈-∫h›∫¤-mP-æÙ-GZ¤≈-
º¤P-wÔz≈-ªÙh-m∫P-G≈fiP-z¡h-GT¤G-<P-GmP-•ÙP-§Ôh. Z¤m-GT¤G-IÙ≈-±ÙG≈-mP-DÙP-
ªº-z∑ÔP≈-q-hP-§¤-VÔm-qÙ-∑¤G-G¤-G≈fiP-z¡h-Zm-M„º-IÙ≈-±ÙG≈-<¤-±ÙG≈-§¤-n§≈-D-Dfi-
≈¤§-qÙº-Gm≈. m¤∫fi-\Ùm-H¤-G≈fiP-z¡h-m¤-§hÙº-z«k›≈-¡¤G-ª¤m. DÙP-G¤≈-Ω¿‚P-IP-§Û-∑¤G-
Mz-<¤-∫h›G-q≈-«KÔ∫fi-DfiP-Mz-ºÙG≈-∑Ô≈-z«?›æ-§-GmP-∫h›G

±m-º¤G-æ≈-h-h›P-fG-º¤P-h›-GbÙP-§Dm-G∑m-∑¤G-m¤-«¿ÙÙz-GZÔº-z-±Ù∫¤-Zæ-DP-zøe-
dÙG-q-hP-hPfiæ-\§-hqº-DP-G¤-«¿Ùz-hqÙm-h›-z«?Ù-z∑G-{„P-z-hÔ-ª¤m. m¤∫fi-\Ùm-ºP-Z¤h-
§D≈-hzP-G¤-æ≈-M„m-m≈-x¤º-∫fÔm-GmP-«eÔ-hPfiæ-\§-z∏Ù-zCÊm-æ≈-hÙm-ªº-M≈-GbÙP-
VÔh-hÔ∫¤-xÙG≈-≈fi-∫zh-zØÙm-¡›G≈-VÔº-GmP-ªÙh-∫h›G-q-hP-. «?z≈-hÔº-hPfiæ-zµ‚≈-
z∏Ù-{Ôh-§Dm-hº-z∏Ù-VÔm-qÙ-n§≈-æ-∫W¤G≈-hPP≈-VÔm-qÙ-{„P-ªÙh. DÙP-G¤≈-§¤-iG-±ÙG≈-
q∫¤-mP-h›-±ÙG≈-§¤-§fi-§ffih-GmP-∑¤P-hÔ∫¤-±ÙG≈-GÆÙº-z«?Ù-z∑G-{„P-z-hP-. DÙP-G¤-§¤-
±Ô-øÀG-æfi≈-mP-h›∫P-æÙ-ºÔ-z∑¤m-zBº-h›-z«?Ù-z∑G-{„P-ªÙh. DÙP-hG›P-æÙ- 62 æ-≈Ùm-
«?z≈-ÕÙz-\¤G-(Opticks)TÔ≈-q∫¤-hÔz-GT¤G-|¤≈-ØÙ§-GmP-z-hP-. hÔ∫¤-mP-DÙP-G¤-∫Ùh-fÙG-
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b‡-xG-æ≈-GmP-z-n§≈-<¤-«[¤P-hÙm-z;Ùh-ªÙh-∫h›G hÔ-m≈-æÙ-hG›∫¤-XÔ≈-≈fi-DÙP-G¤≈-±m-
º¤G-hÔz-q¤-º¤m-≈¤-q¤-ª- (Principia)æ-hqº-§-GZ¤≈-q-∑¤G-|¤≈-GmP-∫h›G

m¤∫fi-\Ùm-hG›P-æÙ- 30 æ-≈Ùm-«?z≈-DÙP-G¤-hzfi-C-n§≈-«SÙ-Bº-H„º-m∫P-§¤-±Ô-V-±P-
º¤P-hzfi-C-n§≈-DÔP≈-q-hP-. ≈¤æ-æÙ-hP-º¤P-qÙ∫¤-fÙG-Gm≈-q-ºÔh. ª¤m-m∫P-. DÙP-
G¤-h›≈-<¤-§¤-G∑m-hP-§¤-∫i-zº-DÙP-G¤≈-C-µ‚≈-HÙm-•ÙP-ªÙh-q-§-ºÔh. DÙP-m¤-zG-ªÙh-
Tm-ª¤m-q-hP-G∑m-H¤-BÙm-zXÙh-æ-iG-±Ùº-ªÙh-q∫¤-§¤-∑¤G-ª¤m-q-§-∏h. ∫F‚P≈-≈-m§-
ªP-zBÙm-•ÙP-§Ôh-q∫¤-§¤-∑¤G-<P-ºÔh. hG›P-æÙ-zIÔ≈-qÙ∫¤-«?z≈-≈fi∫P-æfi≈-≈Ô§≈-GZ¤≈-
;-G≈æ-fP-fÙG-Gm≈-ffiz-∫h›G hG›P-æÙ- 80 ≈Ùm-m∫P-DÙP-G¤-±Ô§≈-ªÙP≈-µÙG≈-h-
h›P-Gm≈-ªÙh-q-hP-um-H¤≈-G∏¤G≈-xÙG≈-hP-n-§VÙG-G¤≈-G≈m-xÙG≈-GZ¤≈-nÙm-qÙ-Gm≈-
ªÙh-q-§-∏h. DÙP-G¤-ffiG≈-<P-uP-qÙ∫§-I‚P-qÙº-Gm≈-ªÙh-∫h›G DÙP-G¤-§¤-±Ô∫¤-mP-
ºP-G¤-ªfiæ-§¤-±Ù≈-DÙP-æ-h-zº-{„P-•ÙP-§Ôh-q∫¤-±m-º¤G-§D≈-q-∑¤G-b‡-Ø¤≈-z;›º-∑›-G¤-ªÙh.
x¤-æÙ- 1705 æÙº-Mæ-qÙ∫¤-zÆflm-§Ù-øU§-«?›-ÕÔ-mÔ-(Anne)ª¤≈-DÙP-æ-hq∫-d‡æ-H¤-§±m-
Gm≈-(knighted) wfiæ-ªÙh-∫h›G hG›P-æÙ- 85 æ-«?›-∑¤P-æ-wÔz≈-q-hP-Õ¤m-æÔm-H¤-
Mæ-qÙ-hP-hq∫-zÙ-z∑¤m-m›z-xÙG≈-}¿Ùm-VÔm-H¤-hGÙm-q-(Westminister Abbey)∑Ô≈-q-hÔ∫¤-
mP-«?›-wfiP-«~≈-GmP-ªÙh-∫h›G

m¤∫fi-\Ùm-H¤≈-∫W¤G-dÔm-H¤-D§≈-∫h¤-m¤-ºP-{„P-G¤-I‚z-hÙm-hP-z«e‡m-bÔ-∫IÙ-z-ª¤m-∑¤P¸.
hÔ-m¤-J¿Ù-zfiº-h›-{„P-z-∑¤G-<P-§¤m-q-hÔ-z∑¤m-GmÙh-q-Tm-∑¤G-<P-§¤m-q-z«em-q-hP-. hÔ≈-
±m-º¤G-hP¸. ØÙ§-º¤G æG-Øæ. øe-I‚z-n§-G∑G-zT≈-æ-§D≈-q-n§≈-hP-M„m-H¤-
§¤-±Ô∫¤-hÙm-æ-∫±Ù-z∑¤m-q∫¤-BÔ-zÙ-§f∫-hG-æ-ºÔ-z-hP-≈Ô§≈-¡›G≈-¢¤m-T¤P-M„-§±m-±h-
økm-H¤-æÙ-h›≈-hÔ-PÙ-vÙh-{„P-ªÙh. «?›-∑z≈-m¤∫fi-\Ùm-H¤-hGÙP≈-±flæ-hP-n§-hrÙh-<¤≈-hPÙ≈-
ªÙh-fÙG-b‡-∫≤§-J¿¤P-æ-∫H„º-z-zbP-z-hP-. §¤∫¤-Gm≈-«eP≈-<P-GÙP-∫wÔæ-h›-zbP-GmP-
ªÙh-∫h›G

Õ-º¤∫¤-ªfiæ-h›-M„m-økm-h›-hPÙ≈-qÙ-GT¤G-mP-zÔ§-G∏fiG≈-W¤-«[Ôh-ªÙh-q-hÔ-m¤-hPÙ≈-qÙ-hÔ-
hP-≈-G∑¤∫¤-hzº-∫fÔm-¡›G≈-≈§-hÔ∫¤-øY¤h-±h-<¤≈-∫IÔæ-zXÙh-{Ôh-<¤-ªÙh. hÔ-ªP-M„m-
h›-qÙm\-(pound)mP-∫IÔæ-zXÙh-{Ôh-<¤-ªÙh. ∫Ùm-<P-∫≤§-J¿¤P-wæ-§Ù-VÔ∫¤-mP-zÔ§-
G∏fiG≈-<¤-∫Wæ-±h-m¤-GhÙ≈-±h-<¤-±h-G∑¤-;¤-æÙ-JÀ-º§-mP-hÔ-z≈-bG-bG-b‡-∫IÔæ-zXÙh-
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{Ôh-<¤-ªÙh. ∫≤§-J¿¤P-≈-G∑¤∫¤-PÙ≈-æ-≈Ù-wG-GhÙ≈-±h-;¤-æÙ-JÀ-º§- 1 ªÙh-q-∑¤G-æ-
øY¤h-±h-qÙm\- 2¸2 ªÙh. §¤-\º-æfiG≈-<¤-±h-G∑¤-øeº-m-¡›G≈-<¤-±h-G∑¤-m¤-m¤∫fi-\Ùm-
ª¤m-q-hP¸. hÔ-m¤-qÙm\-ª¤-z∑¤-V-GT¤G-(Quarter pound)æ≈-TflP-∏h-Z›P-Æ§-hP-§Z§-
H¤-ªÙh¸ ;¤-æÙ-JÀ-º§- 1 ªÙh-q∫¤-≈Ù-wG-GT¤G-æ-øY¤h-±h-m¤∫fi-\Ùm- 10 ªÙh. (PÔ≈-
Gbm-zXÙh-m-hÔ-æ-m¤∫fi-\Ùm- 9¸8 ªÙh¸) ≈-G∑¤∫¤-PÙ≈-æ≈-wº-xÙG≈-≈fi-∫fÔm-¡›G≈-<¤-
¡›G≈-AÔm-Z›P-z-ªÙh-≈º-≈Ù-wG-hÔ∫¤-øY¤h-±h-;¤-æÙ-JÀ-º§- 1 æ≈-Z›P-z-ªÙh. G∏∫-«?º-
n§≈-<¤-«eÔP-∫fÔm-¡›G≈-≈-G∑¤-æ≈-Z›P-z-ªÙh-q-n§≈-≈fi∫P-hÔ∫¤-øY¤h-±h-Z›P-z-ªÙh. hqÔº-
m. π-z∫¤-mP-h›-hPÙ≈-qÙ∫¤-∫fÔm-¡›G≈-m¤-≈-G∑¤-æ≈-i‚G-V-GT¤G-DÙ-m-Æ§-ª¤m-q≈-≈-G∑¤∫¤-
«eÔP-G¤-hPÙ≈-qÙ-;¤-æÙ-JÀ-º§- 1 æ-hÔº-m¤∫fi-\Ùm- 1¸6  Æ§-H¤-øY¤h-±h-qÙm\- 0¸36 Æ§-
ªÙh. G∏∫-∫fÔm-¡›G≈-VÔ-z-ªÙh-≈º-hPÙ≈-qÙ-hÔ∫¤-øY¤h-±h-§P-z-ªÙh. ª¤m-m∫P¸. ≈Ù-
wG-G¤-GhÙ≈-±h-m¤-≈-V-±P-§º-GT¤G-ºP-Gm≈-<¤-ºÔh. ≈-G∑¤-hP-. π-z∫§-G∑m-
GP-ºfiP-G¤≈-∫fÔm-§¤m-æ-§-øeÙ≈-qº-≈Ù-wG-G¤≈-•„º-z∫§-øÀÙh-qÙº-zBÙh-q-æ-∫GÙG-AÔm-
(resistance)GT¤G-§±flP≈-¡¤G-«eÔº-H¤-ªÙh. Ω¿‚P-G¤≈-hÔh-q∫¤-Gm§-I‚-∑¤G-mP-≈Ù-wG-±h-
∫Wæ-ªÙ-V≈-(scale)«eÔP->¿h-;Ùº-«eÙm-H¤-ªÙh-<P-h-h›P-hÔ-æ-GhÙ≈-±h-ªÙh-q-ºÔh. hÔ≈-
±h-∫Wæ-ªÙ-V≈-§-§mm-ªP-≈-G∑¤º-{„P-z-øeº-hÔº-ªP-∫G›æ-zBÙh-æ-∫H„º-z-GbÙP-M„º-
∫GÙG-LÙæ-GT¤G-§±flP≈-¡¤G-ªÙh. ≈Ù-wG-hÔº-≈-G∑¤∫¤-«eÔP-∫G›æ-zBÙh-GbÙP-M„º-¡›G≈-
W¤-Æ§-hGÙ≈-q-øeº-Gm§-I‚∫¤-mP-G¤-§D∫-BÙh-q-∑¤G-G¤≈-hÔº-∫G›æ-zBÙh-GbÙP-z-æ-¡›G≈-
hÔ-Æ§-{¤m-hGÙ≈-<¤-ªÙh-q-ºÔh. ;- ¤̂-æG-æ¤-§Ù-≈m-(Cadillac Limousine)∑¤G-§HÙG≈-
±h-GT¤G-zº-§HÙG≈-≈fi-GbP-zº-«~‰h-MG-{Ôh-q-æ-≈-G∑¤∫¤-«eÔP-«oÙm-±h-W¤-Æ§-{¤m-q-
hÔ-§±flP≈-π-z∫¤-mP-≈-∫DÙh-«[Ù§≈-qÙ-∑¤G-æ-hÔ-Æ§-GT¤G-§±flP≈-hGÙ≈-q-ºÔh. hÔ-∫fÔm-
¡›G≈-(øY¤h-±h)xÙG≈-≈fi-∫hÔG≈-M„º-h;∫-Pæ-{„P-z-m¤-Gm≈-±flæ-G∑m-∑¤G-ºÔh. hqÔ-
º¤≈- 2 hP- 3 mP-∫DÙh-øeº-GhÙ≈-±h-hP-øY¤h-±h-GZ¤≈-wm-±flm-f-hh-ºÔh.

(hqÔ-º¤≈¸ 2˙ ≈-G∑¤-hP-π-z∫¤-zº-H¤-x¤∫¤-zº-«oP-h›-ªÙh-q∫¤-ÕÔm-

∂¤æ-(Anvil)∫h¤-m¤-øY¤h-±h-§Ôh-q-ª¤m-∆¤h. ª¤m-m∫P-GhÙ≈-±h-§Ôh-

q-§-ºÔh.)
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(hqÔ-º¤≈¸ 3˙ zº-«oP-G¤-§D∫-BÙh-q-∑¤G-æ-øY¤h-§Ôh-<¤-ÕÔm-∂¤æ-hÔ-≈-

G∑¤∫¤-«eÔP-q-∫G›æ-zBÙh-GbÙP-h;∫-z-ªÙh-q-z∑¤m-h›-¡Ô≈-dÙG≈-{„P-ªÙh.

Gæ-bÔ-ÕÔm-∂¤æ-hÔ-§D∫-BÙh-q∫¤-GhÙ≈-±h-æ≈-§P-z-ª¤m-m-ÕÔm-∂¤æ-hP-

§D∫-BÙh-q-GZ¤≈-m≈-GP-G¤≈-∫G›æ-zBÙh-§P-z-GbÙP-G¤-ªÙh-h§.)

GhÙ≈-±h-hP-h{¤z≈-VÔ-VflP-P§-¡ÙP-±h-GZ¤≈-§GÙ-∫F‚G≈-«¿-qÙ-ªÙh. ∫h¤-m¤-wæ-VÔº-P-
±Ù≈-øU¤-∑¤P-GhÙ≈-±h-VÔ-z∫¤-zÔ§-G∏fiG≈-(massive  object)∑¤G-æ-z≈§-}¿Ù-GbÙP-«?z≈-
P-±Ù≈-hPÙ≈-qÙ-VÔm-qÙ-∑¤G-«eÔ-hPÙ≈-qÙ-¡ÙP-±h-VÔ-z≈-≈-V-§P-qÙ-z∏fiP-z-∑¤G-æ-z≈§-}¿Ù-∫DÙº-
H¤-ªÙh-q≈-ª¤m. ∫Ùm-<P-hPÙ≈-qÙ-∑¤G-≈-V-VÔm-qÙ-§-z∏fiP-zº-GhÙ≈-±h-VÔ-z-hP-økm-q-
ª¤m-VÙG-q-hqÔº-m-«o›§-∫DÙº-mP-G≈ÙG-∫WÙG-{≈-q∫¤-J¿ÙG-µ≈-øe-zfi-ª¤m. §GÙ-∫F‚G≈-q-
∫h¤-G∑m-Z›P-§fº-M„-µ≈-GT¤G-mP-GhÙ≈-±h-hP-¡ÙP-±h-GZ¤≈-ªP-≈Ô-wm-±flm-æ-∫wÔæ-
∫I¤z-<¤-XÔ≈-∫IÙ-{Ôh-q-ª¤m-q≈-∫{„P-∆¤h-q-ºÔh. hqÔº-m. {Ô-§-;-º-;¤-æÙ-JÀ-º§- 1
ªÙh-q-hÔ-mP-{Ô-§-;-º-;¤-æÙ-JÀ-º§- 1 {≈-q∫¤-DfiG-§∫¤-¡ÙP-±h-økz-Z¤≈-∫H„º-ªÙh. ∫h¤≈-
GhÙ≈-±h-m¤-¡ÙP-±h-ª¤m-q∫¤-hÙm-«eÙm-H¤-§Ôh. GP-æG≈-¡Ô-m. ;¤-æÙ-JÀ-º§- 2 ªÙh-q∫¤-
{Ô-§-;-ºº-;¤-æÙ-JÀ-º§ 1 ªÙh-q-æ≈-økz-Z¤≈-∫H„º-H¤-§Pº-z∫¤-|Ù-z-z«em-q∫¤-m›≈-q-
ªÙh-<P-GhÙ≈-±h-m¤-§Pº-m›≈-Tm-ºÔh-TÔ≈-zXÙh-<¤-§Ôh. zG-æÔz-GZ¤≈-æ-GhÙ≈-±h-GT¤G-
q-ªÙh-∆¤h-<P-¡ÙP-±h-ym-zfi-§-«[Ù§-q-ªÙP-∆¤h. EÔh-<¤≈-zG-æÔz-GT¤G-zÆ¤º-bÔ-hÔ∫¤-¡ÙP-
±h-æ-∫H„º-z-GbÙP-ffiz-<P-GhÙ≈-±h-æ-∫H„º-z-∫IÙ-G¤-§Ôh. hÔ-æ-zÔ§-G∏fiG≈-§P-Z›P-
GT¤G-qº-Gm≈-q-ª¤m. M„-§±m-hÔ≈-m-GhÙ≈-±h-m¤-øY¤h-±h-§-ª¤m-æ-¡ÙP-±h-<P-§-ª¤m.

JÀ-æ¤-æÙ-ª¤≈-∫H„º-∫GÙG-ºP-z∑¤m-H¤-z≈§-±flæ-PÙ-vÙh-GmP-ªÙh-m∫P--m¤∫fi-\Ùm-H¤≈-
∫h¤∫¤-Gmh-hÙm-n§≈-DÙP-h›-Vflh-GmP-ªÙh-∫h›G ∫H„º-∫GÙG-ºP-z∑¤m-H¤-I‚z-hÙm-H¤≈-
ºP-{„P-∫G›æ-zBÙh-«?Ùº-∫IÔæ-hÙm-{≈-bÔ-∫G›æ-zBÙh-GP-∫i-∑¤G-{¤m-q∫¤-¡›G≈-GP-∫i-
∑¤G-G¤-I‚z-∫|≈-ª¤m-§¤m-P-±Ùº-∫IÔæ-hÙm-{Ôh-<¤-ªÙh. ÕÔ-º¤≈-\Ù-\æ-H¤≈-Ω¿‚P-zM„h-m≈-
§h›m-h›-∫IÙ-z∑¤m-q∫¤-§h∫-∑¤G-G¤-∫G›æ-zBÙh-hÔº-zdm-q∫¤-¡›G≈-¡¤G-hGÙ≈-<¤-ªÙh-q-
G≈fiP≈-ªÙh. hÔ∫¤-±z-b‡-m¤∫fi-\Ùm-H¤-∫G›æ-zBÙh-I‚z-hÙm-H¤≈-§h∫-ª¤-uÙh-±flæ-hÔ-m¤-ºP-{„P-
∑¤G-ª¤m-qº-∫IÔæ-zXÙh-GmP-ªÙh. Gæ-bÔ-hÔ-æ-lº-∫GÙG-m›≈-q∫§-Ω¿‚P-G¤-∫GÙG-AÔm-∑¤G-
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§Ôh-m-fh-f¤G-T¤G-«eÔP-G¤-zdm-q∫¤-§HÙG≈-±h-(ªP-m-zdm-q∫¤-•„º-±h-Æ§-)hÔ-æ-¡›G≈-
hGÙ≈-<¤-§Ôh. ÕÔ-º¤≈-\Ù-\æ-hP-DÙP-G¤-XÔ≈-∫W‚G-q-n§≈-<¤≈-G∏∫-«?º-H¤-«KÙº-∫G›æ-(cir-

cular motion)m¤-ºP-{„P-∑¤G-ª¤m-q-hP-hÔ-æ-¡›G≈-GP-ªP-hGÙ≈-<¤-§Ôh-q∫¤-PÙ≈-∫≤¤m-
{Ôh-<¤-ªÙh. ∫H„º-∫GÙG-ºP-z∑¤m-H¤-I‚z-hÙm-H¤≈-¡›G≈-<¤-º¤G≈-¡¤G-§Ôh-m-G∏∫-«?º-
n§≈-Gm∫-h›≈-hP-h›≈-ºz≈-h<¤æ-§∫¤-Gm§-º¤G-G¤-øÀ∫¤-«KÙº-f¤G-n§≈-mP-z«?Ùº-∫G›æ-
§¤-{Ôh-qº-hÔ∫¤-±z-b‡-zº-«oP-D§≈-m≈-fÙm-bÔ-x¤-ºÙæ-b‡-fh-æ§-zM„h-m≈-∫G›æ-zBÙh-GbÙP-
z-ª¤m-±flæ-G≈æ-qÙ-G≈fiP≈-ªÙh. ª¤¤m-m∫P-. «?›-∑z≈-m¤∫fi-\Ùm-H¤≈-G∏∫-«?º-n§≈-G›G-
«eÔ-∫IÙ-zBÙh-{Ôh-q-hÔ-m¤-¡›G≈-<¤-º¤G≈-¡¤G-ªÙh-q∫¤-§PÙm-dG≈-ª¤m-G≈fiP≈-GmP-ªÙh. DÙP-
G¤≈-¡›G≈-∫h¤-GP-ª¤m-§¤m-∫±Ùæ-∑¤z-GmP-m≈-∫fÔm-¡›G≈-<¤-I‚z-hÙm-xÙG≈-≈fi-«oÔ-F¤h-{„P-
±flæ-P-±Ù≈-æÔ∫fi-x¤-§-n§≈-≈fi-G∏¤G≈-<¤-ºÔh.

i¤-z-i¤-æm-DG
i¤-z. 1) ∫EG-q-«eÔP-∫iÔh-ØÔh-<¤-»Ù-;¤-ØÔh-§Ù∫¤-∫H¤G-«KÙº-(puck)∑¤G-§fº-øÀÙh-hæ-
h›-H„º-q-ºÔh. uÙh-±flæ-∫h¤º-ÕÔ-º¤≈-\Ù-\æ-H¤≈-∫IÔæ-zXÙh-W¤-øeº-GmP-G¤-ºÔh-h§. JÀ-
æ¤-æÙ-hP-m¤∫fi-\Ùm-H¤≈-∫IÔæ-zXÙh-W¤-øeº-GmP-G¤-ºÔh-h§. EÔh-ºP-G¤≈-W¤-øeº-∫IÔæ-zXÙh-
GmP-G¤-ª¤m-m§.
æm. 1) ÕÔ-º¤≈-\Ù-\æ-H¤≈-∫EG-q-∫iÔh-ØÔh-<¤-»Ù-;¤-∫H¤G-«KÙº-§fº-∫GG-q∫¤-M„-§±m-
m¤. hÔ≈-ªP-hG-G§-ºP-{„P-G¤-øÀÙh-hæ-Gm≈-«eP≈-hÔ-∫±Ùæ-∑¤z-{Ôh-<¤-ªÙh-q≈-ºÔh-wæ-
VÔº-G≈fiP≈-∆¤h-<¤-ºÔh. JÀ-æ¤-æÙ-hP-m¤∫fi-\Ùm-GZ¤≈-<¤≈-∫iÔh-ØÔh-<¤-∫H¤G-«KÙº-(puck)∫h¤-
∫G›æ-zBÙh-mP-æm-T¤G-∑›G≈-m-§fi-§ffih-∫G›æ-zBÙh-GbP-z-hP¸. §fi-§ffih-∫G›æ-zBÙh-
GbÙP-z-æ-z;G-∫GÙG-{Ôh-§Dm-m¤-hÔ∫¤-ºP-z∑¤m-m§-hÔ∫¤-ªP-hG-q∫¤-øÀÙh-hæ-H¤-Gm≈-«eP≈-
hÔ-§-ª¤m-qº. hÔ-m¤-∫iÔh-ØÔh-<¤-∫H¤G-«KÙº-hP-∫EG-q-GZ¤≈-hzº-H¤-lº-∫GÙG-G¤-m›≈-q-
hÔ-ºÔh-TÔ≈-wæ-VÔº-G≈fiP-G¤-ºÔh. hÔ-∫i-z∫¤-lº-∫GÙG-G¤-m›≈-q-m¤-∫iÔh-ØÔh-<¤-∫H¤G-«KÙº-
hP-¡¤P-G¤-∑æ-z-GZ¤≈-hzº-H¤-lº-∫GÙG-G¤-m›≈-q-æ≈-VflP-z-ªÙh. M„-§±m-hÔº-zdÔm-
∫iÔh-ØÔh-<¤-∫H¤G-«KÙº-hÔ-∫EG-q-«eÔP-¡¤m-b‡-fG-º¤P-zº-∫IÙ-G¤-ªÙh. i¤-z-§f∫-§-hÔº-
EÔh-GT¤G-qfi≈-æm-∫hÔz≈-GmP-ffiz-<¤-ºÔh.
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i¤-z. 2) ;¤-æÙ-JÀ-º§- 2 ªÙh-q∫¤-øUG≈-<¤-≈Ù-wG-GT¤G-æ-;¤-æÙ-JÀ-º§- 1 ªÙh-q∫¤-
øUG≈-<¤-≈Ù-wG-æ≈-økz-Z¤≈-∫H„º-H¤-∫H„º-∫GÙG-ºP-z∑¤m-ªÙh-h§. hÔ-æ≈-økz-Z¤≈-∫H„º-
H¤-GhÙ≈-±h-ªÙh-h§. økz-Z¤≈-∫H„º-H¤-¡ÙP-±h-ªÙh-h§. økz-Z¤≈-∫H„º-H¤-øY¤h-±h-ªÙh-h§.
æm. 2) hÔ-hG-±P-§∫¤-æm-h›-ªÙh-ºÔh-∑›-M„-ª¤m. ;¤-æÙ-JÀ-º§- 2 ªÙh-q∫¤-øUG≈-<¤-≈Ù-
wG-æ-øUG≈-l›æ-økz-Z¤≈-∫H„º-ªÙh-qº-zdÔm-zÔ§-G∏fiG≈-hP-GhÙ≈-±h-<P-økz-Z¤≈-∫H„º-
ªÙh. Gm≈-hÔ-ºP-æ-øY¤h-±h-<P-økz-Z¤≈-∫H„º-ªÙh. ≈Ù-wG-GZ¤≈-;º-§ffiG-±h-(GhÙ≈-
±h-hP-¡ÙP-±h-GT¤G-§±flP≈-ª¤m-q-)GT¤G-q-ªÙh-«ez≈-;¤-æÙ- 2 ªÙh-q∫¤-≈Ù-wG-æ-
¡ÙP-±h-<P-økz-Z¤≈-∫H„º-ªÙh.
i¤-z. 3) ;- ¤̂-æG-æ¤-§Ù-≈m-(Cadillac limousine)∑¤G-≈-G∑¤∫¤-«eÔP-h›-∫hÔG≈-«¿-z-
ªÙh-h§. ªP-m. π-z∫¤-«eÔP-h›-∫hÔG≈-«¿-z-ªÙh-h§.

æm. 3) ;- ¤̂-æG-æ¤-§Ù-≈m-∑¤G-π-z∫¤-«eÔP-h›-∫hÔG≈-«¿-z-ªÙh. M„-§±m-GP-ª¤m-∑Ô-m.
π-z∫¤-«eÔP-h›-∫fÔm-¡›G≈-Z›P-z-ªÙh-q∫¤-AÔm-H¤≈-ª¤m. EÔh-<¤≈-hPÙ≈-qÛ-∑¤G-∫hÔG≈-«?z≈-
∫fÔm-¡›G≈-<¤-(hÔ∫¤-øY¤h-±h)hP-§Z§-h›-∫fz-<¤-ªÙh-q-ºÔh. hÔ∫¤-GhÙ≈-±h-≈-G∑¤∫§-
π-z∫§-Gm≈-GP-ªP-ºfiP-z∫¤-«eÔP-h›-GT¤G-§±flP≈-ª¤m-m∫P-∫h¤-hG-G¤-øY¤h-±h-m¤-π-z∫¤-
«eÔP-h›-i‚G-V-GT¤G- 1/6 Æ§-ºÔh. hÔ≈-m-π-z∫¤-«eÔP-h›-hPÙ≈-qÙ-∫hÔG≈-q-æ-i‚G-V-
GT¤G-Æ§-H¤-m›≈-q-hGÙ≈-<¤-ªÙh. ª¤m-m∫P-. hPÙ≈-qÙ-hÔ-∫yÔh-xÙG≈-≈fi-∫G›æ-zBÙh-GbÙP-
z-æ-EÔh-<¤≈-∫fÔm-¡›G≈-<¤-D-Gbh-h›-«~‰h-MG-GbÙP-G¤-§Ôh. ∫h¤º-AÔm-m¤-GhÙ≈-±h-GT¤G-
qfi-∑¤G-ª¤m-q∫¤-«?z≈-≈fi-V-«[Ù§≈-q∫¤-¡›G≈-<¤≈-≈-G∑¤∫§-π-z-GP-G¤-«eÔP-h›-ªÙh-§¤m-æ-§-
øeÙ≈-qº-hPÙ≈-qÙ-hÔº-V-«[Ù§≈-q∫¤-«oÙm-±h-{¤m-H¤-ºÔh.

m¤∫fi-\Ùm-H¤-∫G›æ-zBÙh-<¤-I‚z-hÙm-GZ¤≈.
P-±Ù≈-M„m-h›-hPÙ≈-G∏fiG≈-zdm-q∫¤-∫G›æ-zBÙh-mP-§fi-§ffih-m≈-
zBÙh-<¤-§Ôh-q-§fÙP-z-ª¤m-q-«eÔ. hPÙ≈-qÙ-fÙG-§º-øÀ¤P-∫WG≈-
≈fi-Gm≈-q-n§≈-x¤≈-≈fi-∫G›æ-zBÙh-GbÙP-z-hP-. ∫G›æ-zBÙh-
GbÙP-z∑¤m-q-n§≈-fh-æ§-§¤m-q∫¤-æ§-fÙG-m≈-∫IÙ-
z-hP-. ∫G›æ-zBÙh-GbÙP-z∑¤m-q∫¤-hPÙ≈-qÙ-n§≈-∫GG-

GhÙ≈-±h-W¤-Æ§-VÔ-z-hÔ-
Æ§-H¤≈-«oÙm-±h-T¤G-æ-
¡›G≈-VÔ-z-hGÙ≈-<¤-ªÙh.
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q∫P-∆¤h-<¤-ºÔh. P-±Ù≈-zdG-hrh-{Ôh-§fi≈-∫G›æ-zBÙh-
wæ-§Ù-VÔº-∫H„º-z-∫IÙ-G¤-ªÙh-æ-hÔ-m¤-¡›G≈-æm-T¤G-G§-§P-qÙ-{¤m-q∫¤-∫|≈-zfi-ª¤m. ∫{„P-
ªfiæ-GT¤G-G§-§P-qÙ-m≈-ª¤m-§¤m-æ-§-øeÙ≈-qº-∫y¤-«oÙm-§Ôh-q∫¤-u¤-ªÙP≈-<¤-¡›G≈-(the over-

all net force) <¤≈-«oÙm-±h-T¤G-{¤m-H¤-ªÙh. «oÙm-±h-hP-¡›G≈-hP-∫H„º-∫GÙG-ºP-
z∑¤m-GZ¤≈-hzº-H¤-∫|Ôæ-z-m¤-m¤∫fi-\Ùm-H¤-I‚z-hÙm-GZ¤≈-q∫¤-mP-wfiæ-ªÙh.
I‚z-hÙm-GZ¤≈-q. hPÙ≈-qÙ-∑¤G-G¤-«oÙm-±h-m¤-hPÙ≈-qÙ-hÔ∫¤-«eÔP-h›-{-z-{Ôh-q∫¤-∫y¤-«oÙm-§Ôh-
q∫¤-¡›G≈-hP-fh-;º-∫wÔæ-∫I¤z-<¤-XÔ≈-≈fi-∫IÙ-z-hP-. ∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-<¤-xÙG≈-
PÙ≈-≈fi-ªÙh-q-hP-. hPÙ≈-qÛ∫¤-GhÙ≈-±h-hP-økÙG-«eÔ-∫wÔæ-∫I¤z-∫IÙ-z-ª¤m.

§hÙº-z«k›≈-bÔ-§m-PG-mP-∑›-m.

                   Acceleration ~

∫h¤∫¤-§±Ùm-dG≈-m¤.
                             a   ~

æG-q∫¤-¡›G≈-<¤≈-≈Ù-wG-æ-«oÙm-±h-{¤m-H¤-ªÙh.

økz-Z¤≈-∫H„º-H¤-¡›G≈-<¤≈-«oÙm-±h-økz-Z¤≈-∫H„º-BÔh-<¤-ªÙh.

økz-Z¤≈-∫H„º-ªÙh-q∫¤-GhÙ≈-±h-<¤-«eÔP-h›-økz-Z¤≈-∫H„º-H¤-

¡›G≈-{¤m-q≈-«oÙm-±h-GT¤G-§±flP≈-∫{„P-G¤-ªÙh.

(hqÔ-º¤≈- 5 «oÙm-±h-m¤-¡›G≈-hP-fh-;º-∫wÔæ-∫I¤z-XÔ≈-≈fi-∫IÙ-G¤-ªÙh.)

P-±Ù≈-«eG-f¤G-∫h¤- ~ ∫wÔæ-∫I¤z-<¤-XÔ≈-≈fi-∫IÙ-z-∑Ô≈-q∫¤-hÙm-H¤-§±Ùm-dG≈-¡¤G-b‡-zÔh-
uÙh-{Ôh-q-ª¤m. P-±Ù≈-«oÙm-±h- a  m¤-∫y¤-«oÙm-§Ôh-q∫¤-u¤-ªÙP≈-<¤-¡›G≈- F æ-fh-
;º-∫wÔæ-∫I¤z-<¤-XÔ≈-≈fi-∫IÙ-z-hP-. GhÙ≈-±h- m hP-∫wÔæ-∫I¤z-hP-økÙG-«eÔ-XÔ≈-≈fi-

net force

   mass

F

m
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∫IÙ-G¤-ªÙh-q-zXÙh-<¤-ªÙh. ∫h¤∫¤-GÙ-hÙm-m¤-Gæ-bÔ-¡›G≈- F  ∫wÔæ-m-(z∫§-økz-Z¤≈-
∫H„º-h›-x¤m-m-)«oÙm-±h- a ªP-AÔm-GT¤G-q≈-(∫wÔæ-z∫§-økz-Z¤≈-∫H„º-h›-)∫wºz-
ª¤m. ªP-Gæ-bÔ-GhÙ≈-±h- m ∫wÔæ-m-(z∫§-økz-Z¤≈-∫H„º-h›-∫IÙ-z-ª¤m-m-)«oÙm-
±h- a VG≈-(q∫§-xÔh-;º-∫H„º-H¤¤-ºÔh.) ¡›G≈- F hP-GhÙ≈-±h- m  «oÙm-±h-
a zT≈-<¤-±h-G∑¤-∫Ù≈-¡¤P-∫±§≈-q-∑¤G-ªÙh-m. hÔ-±Ù∫¤¤-∫wÔæ-∫I¤z-<¤-XÔ≈-≈fi-∫|P-
z∫¤-hÔ-§±flP≈-Ø¤≈-mP-bG-bG-∫IÔæ-zXÙh-{Ôh-<¤-ºÔh.

                                   a    =

hPÙ≈-qÛ-∑¤G-G¤-«eÔP-¡›G≈-<¤≈-{-z-{Ôh-<¤-ªÙh-q-hÔ∫¤-xÙG≈-≈fi-«oÙm-±h-BÔ-G¤-ªÙh. hPÙ≈-
qÙ-∫G›æ-zBÙh-GbÙP-ªfiæ-H¤-xÙG≈-≈fi-ZÔº-uÙh-{≈-q≈-¡›G≈-¡¤G-G¤≈-hPÙ≈-qÛ∫¤-§HÙG≈-±h-
§HÙG≈-≈fi-GbÙP-G¤-ªÙh-q-hP-. hÔ-æ≈-økÙG-«eÔ-xÙG≈-G∑m-h›-ZÔº-uÙh-{≈-q≈-hÔ≈-hPÙ≈-
qÛ∫¤-§HÙG≈-±h-Z›P-h›-GbÙP-G¤-ªÙh. iP-∏fiº-H¤-xÙG≈-≈fi-ZÔÔº-uÙh-{≈-q≈-hÔ-ª¤≈-hPÙ≈-
qÙ-∫EÙG-«eÔ-(deflect)∫IÙ-zTflG-G¤-ªÙh. hÔ-n§≈-æ≈-xÙG≈-G∑m-GP-ªP-ºfiP-zº-ZÔº-uÙh-
{≈-q≈-§HÙG≈-±h-æ-∫H„º-z-∫IÙ-z-hP-∫EÙG-q-GZ¤≈-;-∫{„P-G¤-ªÙh. hPÙ≈-qÛ-∑¤G-
G¤-«oÙm-±h-m¤-dG-b‡-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-<¤-xÙG≈-PÙ≈-≈fi-Gm≈-<¤-ªÙh.

¡›G≈-∑Ô≈-q-m¤-GÙ-hÙm-«ez≈-zhÔº-zXÙh-m-«~‰h-MG-GbÙP-z∫§-∫fÔm-q-∑¤G-æ-GÙ-G¤-ªÙh.
∫h¤-ª¤-∫{„P-ªfiæ-m¤-∫fÔm-¡›G≈-hP-. J¿ÙG lÙ-Dz-æÔm. G∑m-¡-M„≈-<¤-m›≈-q-Æ§-ª¤m-
VÙG-q-ºÔh. I‚z-hÙm-GZ¤≈-q∫¤-mP-m¤∫fi-\Ùm-H¤≈-¡›G≈-æ-hÔ≈-{¤m-q∫¤-«oÙm-±h-hP-∫|Ôæ-
m≈-hÔ∫¤-z≈§-±flæ-bG-bG-T¤G-∫IÔæ-zXÙh-GmP-ªÙh. DÙP-G¤≈-¡›G≈-∑Ô≈-q-m¤-GP-ªP-
ºfiP-z-∑¤G-G¤≈-hPÙ≈-qÙº-«oÙm-±h-BÔh-<¤-ªÙh-q-hÔ-ª¤m-∑Ô≈-G≈fiP≈-ªÙh.  hÔ-Æ§-§-∏h-
W¤-Æ§-¡›G≈-VÔ-z-ªÙh-q-hÔ-Æ§-H¤≈-«oÙm-±h-§P-z-BÔh-<¤-ªÙh-q∫P-G≈fiP≈-ªÙh. hPÙ≈-
qÛ-∑¤G-æ-¡›G≈-økz-Z¤≈-∫H„º-ªÙh-m-hÔ∫¤-∫|≈-zfiº-«oÙm-±h-<P-økz-Z¤≈-∫H„º-h›-fÙm-H¤-ªÙh.
hÔ-z∑¤m-¡›G≈-økz-G≈fi§-∫H„º-ªÙh-m-«oÙm-±h-<P-økz-G≈fi§-∫H„º-fÙm-q-≈ÙG≈-hÔ-øeº-{Ôh-
<¤-ªÙh. hqÔ-º¤≈- 5 mP-z«em-q-øeº-«oÙm-±h-m¤--∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-æ-fh-;º-∫wÔæ-
∫I¤z-hP-XÔ≈-≈fi-∫IÙ-G¤-ªÙh-q-∑¤G-ª¤m.
P-±Ù≈-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-∑Ô≈-zXÙh-<¤-ªÙh-q-hÔ∫¤-M„-§±m-m¤-ªP-≈Ô-hPÙ≈-qÛ-∑¤G-«eÔP-

F

m
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¡›G≈-GT¤G-æ≈-§P-z≈-{-z-{Ôh-<¤-ªÙh. ∫y¤-«oÙm-§Ôh-TÔ≈-q∫¤-hÙm-GP-ª¤m-§¤m-P-±Ù≈-
G∏z-Gmm-PP-zdG-hrh-{Ôh-<¤-ª¤m. Gæ-bÔ-EÔh-ºP-hP-EÔh-<¤-IÙG≈-qÙ-ª¤≈-hPÙ≈-qÛ-
∑¤G-«eÔP-xÙG≈-PÙ≈-GT¤G-æ-¡›G≈-GT¤G-q≈-∫fÔm-q-ª¤m-m-¡›G≈-D-«oÙm-{„P-«eÔ-EÔh-<¤-«eÙz≈-
GT¤G-æ≈-økz-Z¤≈-∫H„º-H¤-§P-z∫¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-BÔh-<¤-ªÙh. ¡›G≈-§Z§-¢Ùº-
H¤≈-EÔh-<¤-∫fÔm-q-DÙ-m-æ≈-økz-Z¤≈-∫H„º-H¤-«oÙm-±h-BÔh-q-{Ôh-<¤-ªÙh. ª¤m-m∫P-. Gæ-
bÔ-EÔh-GZ¤≈-ºÔ-ºÔ≈-V-«[Ù§≈-q∫¤-¡›G≈-hP-zT≈-q≈-økÙG-xÙG≈-≈fi-∫fÔm-q-ª¤m-m-hPÙ≈-qÙ-
hÔ-æ-«oÙm-±h-GP-ªP-BÔh-<¤-§-ºÔh. GP-æ-∑Ô-m. ¡›G≈-hÔ-hG-D-vÙh-h›-ªÙh-«ez≈-hPÙ≈-
qÙ∫¤-«eÔP-h›-ªÙh-q∫¤-¡›G≈-n§≈-wm-±flm-§Ôh-qº-∫H„º-H¤-ªÙh. ¡›G≈-hÔ-hG-m≈-¡›G≈-GT¤G-
m¤-G∑m-hP-§¤-§ffim-q-ª¤m-qº-hGÙP≈-q-z∑Ô≈-ffiz-q-hP-. IP≈-±z-Ø¤≈-º¤G-fÙG-m≈-
(Algebraically) >¿h-;Ùº-æ-D-«oÙm-{Ôh-<¤-ªÙh. ∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤->¿h-;Ùº-ºÔh.

EÔh-<¤≈-m¤∫fi-\Ùm- 20 ªÙh-q∫¤-<¤≈-hPÙ≈-qÛ-∑¤G-∫fÔm-q-hP-IÙG≈-qÙ≈-m¤∫fi-\Ùm- 15
ªÙh-q∫¤-¡›G≈-<¤≈-D-xÙG≈-økÙG-qº-∫fÔm-q-æ-§±Ùm-m. ¡›G≈-hP-§fº-∫|≈-<¤-«oÙm-
±h-GZ¤≈. EÔh-ºP-GT¤G-qfi≈-m¤∫fi-\Ùm- 5 ª¤-¡›G≈-∫fÔm-q-hP-GT¤G-§±flP≈-ºÔh. m¤∫fi-
\Ùm- 5 ªÙh-q-m¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-ºÔh. Gæ-bÔ-¡›G≈-n§≈-xÙG≈-PÙ≈-GT¤G-b‡-
ªÙh-m-¡›G≈-hÔ-n§≈-D-«oÙm-{„P-z-hP-. Gæ-bÔ-¡›G≈-n§≈-D-vÙh-h›-ªÙh-m-Z›P-h›-zbP-
z∫§-∫fÔm-H¤-ºÔh.(hqÔ-º¤≈¸ 6) hPÙ≈-qÛ-∑¤G-æ-«oÙm-±h-BÔh-q-{Ôh-§Dm-m¤-∫y¤-«oÙm-
§Ôh-q∫¤-¡›G≈-hÔ-ºÔh.

(hqÔ-º¤≈- 6 ∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈.)

¡›G≈-æ-VÔ-VflP-zÙP≈-±h-(∫zÙº-±h-)hP-xÙG≈-PÙ≈-GZ¤≈-;-ªÙh-q-P-±Ù≈-§fÙP-G¤-
ªÙh. ¡›G≈-m¤-xÙG≈-øeÙ≈-IP≈-VÙ≈-≈§-∂ÔG-\Ùº-;Ùm-\¤-\¤-ºÔh. hPÙ≈-qÛ-∑¤G-«eÔP-¡›G≈-
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GZ¤≈-≈§-hÔ-æ≈-§P-z-{¤m-«?z≈-¡›G≈-hÔ-hG-∂ÔG-\Ùº-H¤-∫IÙ-æfiG≈-øeº-§Z§-¢Ùº-{-hGÙ≈.
P-±Ù≈-GÙP-h›-IÙ≈-z«k›º-{≈-q-z∑¤m-¡›G≈-hÔ-hG-V-«[Ù§≈-q∫§-D-vÙh-<¤-xÙG≈-≈fi-fh-G¡¤z-
{≈-q-(parallel)ª¤m-±Ô-¡›G≈-n§≈-±z-Ø¤≈-º¤G-q∫¤-æ§-m≈-D-«oÙm-{Ôh-<¤-ºÔh. ª¤m-m∫P¸.
¡›G≈-GZ¤≈-≈§-hÔ-æ≈-§P-z-n§≈-wm-±flm-æ-∏fiº-DfiG-b‡-{¤m-q-hP-hÔ-æ≈-hÔ-n§≈-wm-±flm-
xÙG≈-PÙ≈-GT¤G-b‡∫§-D-vÙh-GP-h›-ªP-§Ôh-m. hÔ-n§≈-æÔ∫fi-G≈fi§-q-mP-G≈æ-øeº-qÔ-
º-æ¤-æÙ-JÀ-º§-(Parallelogram)H¤-∫IÙ-æfiG≈-zM„h-m≈-§Z§-¢Ùº-∫{„P-G¤-ºÔh. h-øe-P-
±Ù≈-¢ÙP-z∑¤m-q∫¤-hPÙ≈-D§≈-º¤G-q-«ez≈-zhÔ-∑¤G-z∏Ù-z∫¤-«¿h-h›-æÔ∫fi-∫h¤-mP-P-±Ù≈-∏fiº-
DfiG-b‡-ªÙh-q∫¤-¡›G≈-<¤-«?Ùº-GP-ªP-zXÙh-<¤-§¤m. hÔ-m¤-D-«?ÙP-(P-)hP-(Conceptual

Physics Practice Book)mP-z∑G-ªÙh.

æG-q∫¤-¡›G≈-<¤≈-≈Ù-wG-æ-«oÙm-±h-{¤m-z∑¤m-q.

¡›G≈-GT¤G-§±flP≈-fÙG-≈Ù-wG-GZ¤≈-æ-GÙP-G¤-«oÙm-±h-hÔ∫¤-xÔh-;-

{¤m-z∑¤m-q.

≈Ù-wG-G≈fi§-æ-«oÙm-±h-hÔ∫¤-G≈fi§-V-GT¤G-Æ§-ªÙh.

(hqÔ-º¤≈- 7˙ «oÙm-±h-m¤-GhÙ≈-±h-æ-GÙ-økÙG-«eÔ-∫wÔæ-∫I¤z-hP-XÔ≈-≈fi-∫IÙ-G¤-ªÙh-q-ª¤m.)

«oÙm-±h-«eÔP-h›-«eÙz≈-hP-GhÙ≈-±h-GZ¤≈-æ-økÙG-xÙG≈-<¤-¡›G≈-AÔm-ªÙh.(hqÔ-º¤≈- 7)
hPÙ≈-qÙ-GhÙ≈-±h-VÔ-z-æ-«oÙm-±h-Z›P-z-ªÙh. ¡›G≈-GT¤G-§±flP≈-ª¤m-m-GhÙ≈-±h-økz-
Z¤≈-∫H„º-æ-«oÙm-±h-xÔh-;-fÙm-q-hP-. GhÙ≈-±h-økz-G≈fi§-∫H„º-fÙm-q-æ-«oÙm-±h-G≈fi§-
V-GT¤G-fÙm-H¤-ªÙh. W¤-Æ§-GhÙ≈-±h-∫wº-z-hÔ-Æ§-H¤≈-«oÙm-±h-VG≈-<¤-ªÙh. hqÔº-
m. ;-^¤-æG-æ¤-§Ù-≈Ôm-hP-»Ùm-^-≈¤-∂¤G≈-(Cadillac limousine & a Honda Civic

)mP-wÙº- ¤̂-ª¤-∫y‚æ-∫DÙº-(Ford engines)∫i-§±flP≈-GZ¤≈-zTflG-q-ª¤m-m-«o›§-∫DÙº-;º-
hÔ-ºÔ-ºÔ∫¤-mP-h›-zbP-z∫¤-¡›G≈-GT¤G-q-ª¤m-m∫P-«oÙm-±h-§¤-∫i-∫{„P-G¤-ªÙh. æ¤-§Ù-≈Ôm-
ºP-æ-GhÙ≈-±h-VÔm-qÙ-hP-økm-q≈-•„º-±h-∫H„º-z-∫IÙ-z-hÔº-GhÙ≈-±h-VflP-z-hP-økm-
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q∫¤-≈¤-∂¤G≈-æ≈-∫GÙG-AÔm-VÔ-zº-{Ôh-q-ª¤m. hÔ≈-m-;- ¤̂-æG-æ¤-§Ù-≈Ôm-æ-hÔ-hP-«oÙm-±h-
GT¤G-§±flP≈-∫I‚z-«¿h-m›≈-VÔm-H¤-∫y‚æ-∫DÙº-∑¤G-hGÙ≈-<¤-ªÙh. GhÙ≈-±h-VÔm-qÙ-∑¤G-
æ-«oÙm-±h-GT¤G-q-∫I‚z-«¿h-hÔ-hP-§ffim-q∫¤-¡›G≈-VÔm-qÙ-∑¤G-hGÙ≈-<¤-ªÙh. P-±Ù≈-«oÙm-
±h-m¤-GhÙ≈-±h-æ≈-økÙG-«eÔ-∫wÔæ-I¤z-hP-XÔ≈-≈fi-∫IÙ-G¤-ªÙh-ºÔh-TÔ≈-zXÙh-<¤-ªÙh.

hÔ-øe-z≈-m-hPÙ≈-qÛ-∑¤G-G¤-«oÙm-±h-m¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-hPÙ≈-qÛ∫¤-«eÔP-{¤m-q-hÔ-
hP-hPÙ≈-qÙ-hÔ∫¤-GhÙ≈-±h-GZ¤≈-;-æ-ºG-æfi≈-<¤-ªÙh.

i¤-z. æÔ∫fi-GZ¤≈-q∫¤-mP-«oÙm-±h-TÔ≈-q-m¤-•„º-±h-æ-∫H„º-z-∫IÙ-z∫¤-h›≈-<¤-±h-G∑¤-∑¤G-
æ-∫IÔæ-zXÙh-{≈-ªÙh. hÔ-m¤- a = (change in v)/ time ª¤m. P-±Ù≈-æÔ∫fi-∫h¤-
mP-«oÙm-±h-TÔ≈-q-hÔ∫¤-±z-b‡-¡›G≈-hP-GhÙ≈-±h-<¤-§±flP≈-z«k›º-hÔ-ª¤m-∏Ôº-H¤-ªÙh-
h§. a = F/m?  hÔ-GZ¤≈-m≈-GP-zhÔm-q-ºÔh-h§.

æm. «oÙm-±h-TÔ≈-q-•„º-±h-æ-∫H„º-z-∫IÙ-z∫¤-h›≈-<¤-±h-G∑¤-ª¤m-q-hP-. hÔ-m¤-¡›G≈-
¡¤G-G¤≈-BÔh-qº-{Ôh-q-æ-∫IÔæ-zXÙh-{Ôh-<¤-ªÙh. h›≈-±Ùh-T¤G-mP-•„º-±h-<¤-∫H„º-
z∫¤-±h-G∑¤-(∫|≈-zfi-)GP-«[Ôh-æ-¡›G≈-≈§-GhÙ≈-±h-(M„-)W¤-«[Ôh-<¤≈-Gbm-
∫zÔz≈-{Ôh-<¤-ªÙh-h§. hÔ≈-m-P-±Ù≈-æÔ∫fi-GZ¤≈-q∫¤-mP-«oÙm-±h-«?Ùº-zXÙh-ªÙh-q-
æ. æÔ∫fi-∫h¤-mP-«oÙm-±h-BÔh-{Ôh-n§≈-∫IÔæ-zXÙh-∑›-G¤-ª¤m.

«oÙm-±h->¿h-;Ùº-ª¤m-h›≈- - zbP-«[Ù§≈-∏Ôº.

hPÙ≈-qÛ-∑¤G-G¤-«oÙm-±h->¿h-;Ùº-VG≈-«?z≈-P-±Ù≈-hPÙ≈-qÙ-hÔ-∫y‚æ-V≈-<¤-zbP-«[Ù§≈-≈fi-
ªÙh-ºÔh-TÔ≈-zXÙh-<¤-ªÙh. hPÙ≈-qÙ-∫h¤∫¤-«eÔP-¡›G≈-GP-∫i-∑¤G-G¤≈-{-z-{Ôh-m∫P-hÔ-zbP-
«[Ù§≈-≈fi-Gm≈-<¤-ªÙh. zbP-«[Ù§≈-<¤-Gm≈-«?z≈-≈fi-hPÙ≈-qÙ-∑¤G-«eÔP-∫y¤-«oÙm-§Ôh-q∫¤-
¡›G≈-m¤->¿h-;Ùº-ª¤m. hÔz-GT¤G-∫G›æ-zBÙh-§-GbP-zº-øUÙG-ØÔ-∑¤G-«eÔP-zbP-«[Ù§≈-≈fi-
Gm≈-ªÙh. hÔ∫¤-M„-§±m-GP-ª¤m-TÔ-m. hÔz-∫h¤≈-«oÙm-±h-GP-ªP-BÔh-<¤-§Ôh. ªP-hÔz-
∫h¤-∫i-∑¤G-≈-PÙ≈-∫W§-qÙ-∑¤G-«eÔP-zdm-q∫¤-§HÙG≈-±h-fÙG-¡›h-∫IÙ≈-{Ôh-q∫P-zbP-
«[Ù§≈-<¤-mP-Gm≈-<¤-ªÙh. hÔ∫¤-M„-§±m-m¤-hÔz-∫h¤≈-<P-«oÙm-±h-BÔh-<¤-§Ôh. Gmh-hÙm-
GZ¤≈-;∫¤-mP-hÔz-<¤-«eÔP-h›-ªÙh-q∫¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤->¿h-;Ùº-ºÔh. fÙG-§º-P-±Ù≈-
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∫h¤-∫G›æ-zBÙh-§Ôh-q-hÔ∫¤-fÙG-m≈-z≈§-}¿Ù-GbÙP-G¤-ª¤m. ∫h¤-æ-P-±Ù≈-≈Ùº-Gm≈-<¤-zbP-
«[Ù§≈-∑Ô≈-zXÙh-<¤-ºÔh.

(hqÔ-º¤≈- 8˙ (GªÙm-xÙG≈¸)hÔz-<¤-ffiº-H¤-∫fÔm-¡›G≈-

hÔ-hP-§±flP≈-qº-øUÙG-ØÔ≈-hÔz-hÔ-ªº-«~‰h-MG-GbÙP-G¤-ªÙh.

(Gª≈-xÙG≈¸)EÔh-<¤≈-ffiº-PÙ≈-≈fi-økÔ§-Ø¤z-(spring)«eÔP-

W¤-Æ§-§mm-q-hÔ-Æ§-H¤≈-økÔ§-Ø¤z-<¤≈-EÔh-ºP-G¤-æG-qº-

ªP-GP-ffiz-<¤≈-«~‰h-MG-GbÙP-G¤-ªÙh.)

hÔz-GT¤G-øUÙG-ØÔ∫¤-«eÔP-∫G›æ-zBÙh-§Ôh-qº-z∑G-ªÙh-q-hÔº-hGÙP≈-q-z∑Ô≈-hP-. hÔz-
∫h¤∫¤-«oÙm-±h-m¤->¿h-;Ùº-ºÔh. m¤∫fi-\Ùm-H¤-I‚z-hÙm-GZ¤≈-q-øeº-m. ∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-
hÔ∫P-PÔ≈-qº-h›->¿h-;Ùº-ª¤m-hGÙ≈. øY¤h-±h-<¤≈-ffiº-PÙ≈-≈fi-{-z-{Ôh-<¤-ªÙh-æ. hÔ≈-m-
¡›G≈-G∑m-∑¤G-G¤≈-hÔz-«eÔP-PÔ≈-qº-h›-HÔm-xÙG≈-≈fi-{-z-{Ôh-hGÙ≈-<¤-ªÙh. ¡›G≈-G∑m-
q-hÔ-m¤-øUÙG-ØÔ∫¤-ºÙG≈-¡›G≈-(support force)∑Ô≈-zXÙh-<¤-ªÙh. (hÔ-æ-M„m-¡›G≈-(nor-

mal force)<P-zXÙh-<¤-ªÙh¸) øUÙG-ØÔ≈-hÔz-«eÔP-h›-HÔm-xÙG≈-≈fi-ºÙG≈-¡›G≈-¡¤G-{¤m-H¤-
ªÙh.  hÔ-m¤-hÔz-«eÔP-h›-ffiº-H¤-∫fÔm-¡›G≈-hP-zÙP≈-±h-(magnitude)«eÔ-hÔ∫¤-øY¤h-±h-
hP-§±flP≈-q-ª¤m. (hqÔ-º¤≈- 8 GªÙm-xÙG≈¸)

øUÙG-ØÔ-ª¤≈-hÔz-«eÔP-HÔm-PÙ≈-≈fi-«~‰h-MG-GbÙP-G¤-ªÙh-«?Ùº-GÙ-z-ªG-qÙ-∑¤G-Ω[Ôh-q-æ.(hqÔ-
º¤≈- 8 Gª≈-xÙG≈-≈fi-z«em-q-øeº-)økÔ§-Ø¤z-§mm-q∫¤-Gmh-hÙm-hP-§±flP≈-z«k›º-
{-hGÙ≈. økÔ§-Ø¤z-hÔ-§º-ffiº-PÙ≈-≈fi-§mm-«?z≈-økÔ§-Ø¤z-hÔ≈-æG-q∫¤-«eÔP-ªº-«~‰h-MG-
GbÙP-G¤-ªÙh-q-EÔh-<¤≈-±Ùº-H¤-ºÔh. hÔ-z∑¤m-øUÙG-ØÔ∫¤-«eÔP-h›-hÔz-z∑G-q-hÔ≈-øUÙG-ØÔ∫¤-mP-
G¤-l›æ-ym-§º-zÆ¤º-H¤-ªÙh-q-hP-hÔ-n§≈-<¤≈-¡¤m-b‡-y-z∫¤-økÔ§-Ø¤z-<¤-uÙh-±flæ-øeº-{≈-
m≈-ºÙG≈-¡›G≈-BÔh-q-{Ôh-<¤-ªÙh. hÔz-hÔ-zbP-«[Ù§≈-Gm≈-≈fi-ªÙh-«ez≈-hÔz-hÔ∫¤-«eÔP-ºÙG≈-
¡›G≈-m¤-hÔz-<¤-øY¤h-±h-hP-§Z§-q-hP-økÙG-xÙG≈-≈fi-ªÙh-q-ºÔh. hÔz-hP-øUÙG-ØÔ-GZ¤≈-hzº-
zÆ¤º-z∫¤-∫zfi-IÙG-§-∑¤G-G¤≈-xÙG≈-GZ¤≈-;-m≈-zÆ¤º-z∑¤m-q∫¤-±Ùº-z-BÔ-G¤-ªÙh. hÔ-ªP-
hÔz-<¤-øY¤h-±h-<¤≈-§º-xÙG≈-≈fi-zÆ¤º-z-hP-øUÙG-ØÔ∫¤-ºÙG≈-¡›G≈-<¤≈-ªº-xÙG≈-≈fi-zÆ¤º-
H¤-ªÙh.
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EÔh-ºP-G¤≈-F‚≈-DP-G¤-M-§-(scale)∑¤G-«eÔP-GÙ§-q-«tÙ≈-«?z≈-ffiº-PÙ≈-≈fi-∫fÔm-q∫¤-
∫fÔm-¡›G≈-hP-∑æ-z∫¤-HÔm-xÙG≈-<¤-ºÙG≈-¡›G≈-GZ¤≈-<¤≈-zÆ¤º-z∫¤-økÔ§-Ø¤z-T¤G-hÔ-EÔh-
<¤-øY¤h-±h-{¤m-qº-±h-dG≈-∫GÙh-(calibrated)ªÙh. hÔ∫¤-I‚z-∫|≈-≈fi-M-§-hÔ≈-ºÙG≈-
¡›G≈-«eÙm-H¤-ªÙh. EÔh-ºP-G¤≈-«oÙm-±h-GP-ªP-BÔh-<¤-§Ôh-«ez≈-EÔh-<¤-«eÔP-h›-∫y¤-«oÙm-
§Ôh-q∫¤-¡›G≈-m¤->¿h-;Ùº-ºÔh. hÔ∫¤-hÙm-m¤-ºÙG≈-¡›G≈-hP-EÔh-<¤-øY¤h-±h-GZ¤≈-<¤-VÔ-VflP-
m¤-V-§Z§-ºÔh. «oÙm-±h-BÔh-<¤-§Ôh-q∫¤-hPÙ≈-qÙ-GP-ªP-ºfiP-z-∑¤G-æ-hÔ∫¤-«eÔP-¡›G≈-<¤≈-
{-z-{Ôh-<¤-§Ôh-q∫§. ªP-m-hÔ∫¤-«eÔP-¡›G≈-§Z§-¢Ùº-{„P-z≈-hÔ-n§≈-§Ôh-q-VG≈-bÔ-
>¿h-;Ùº-h›-∫H„º-z-ª¤m. zbP-«[Ù§≈-mP-ªÙh-q∫¤-hPÙ≈-qÙ∫¤-«eÔP--∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-
m¤->¿h-;Ùº-ª¤m-q∫¤-z≈§-±flæ-∫h¤-m¤-ªP-≈Ô-zÔh-uÙh-VÔm-qÙ-ªÙh. hqÔº-m. EÔh-<¤≈-«oÙm-
±h-BÔh-<¤-§Ôh-q∫¤-hPÙ≈-qÙ-GP-ªP-ºfiP-z-∑¤G-«eÔP-¡›G≈-¡¤G-{¤m-q-§fÙP-m. ¡›G≈-G∑m-
∑¤G-G¤≈-{-z-{Ôh-<¤-ªÙh-q-EÔh-<¤-¡Ô≈-dÙG≈-∫{„P-G¤-ªÙh. hÔ-m¤-GÙP-hP-VÔ-VflP-§Z§-q-
hP-xÙG≈-PÙ≈-økÙG-qº-ªÙh-q-ª¤m. hPÙ≈-qÙ-zbP-«[Ù§≈-mP-ªÙh-q-∑¤G-«eÔP-h›-∫y¤-«oÙm-§Ôh-
q∫¤-¡›G≈-m¤-dG-b‡->¿h-;Ùº-ºÔh.

(hqÔ-º¤≈- 9˙ Õ-æÙP-GZ¤≈-<¤≈-HÔm-xÙG≈-≈fi-∫fÔm-q∫¤-EÙm-∫h¤-zfi-§Ù-

hÔ∫¤-øY¤h-±h-hP-V-§Z§-q-ª¤m.)

EÔh-ºP-fG-q-∑¤G-m≈-hrP-«?z≈-fG-q∫¤-mP-h›-ªÙh-q∫¤-l›æ-ym-n§≈-zÆ¤º-bÔ-Gm≈-<¤-
§Ôh. hÔ-n§≈-mº-H¤-ªÙh. fG-q∫¤-mP-mº-¡›G≈-(tension force)¡¤G-fG-q∫¤-mP-fÙm-
H¤-ªÙh. Gæ-bÔ-EÔh-<¤≈-fG-q-hÔ-∫fÔm-m-fG-O- twangs fÙm-H¤-ºÔh. Gæ-bÔ-EÔh-ºP-
HÔm-xÙG≈-<¤-fG-q-m≈-hrP-«eÔ-øÀ¤P≈-∫WG≈-≈fi-z∑G-m-mº-¡›G≈-hÔ-EÔh-ºP-G¤-øY¤h-±h-
hP-§Z§-q-VG≈-<¤-ªÙh. hÔ≈-m-fG-q≈-ªº-HÔm-h›-∫fÔm-q-hP-∫fÔm-¡›G≈-<¤≈-§º-∫fÔm-
H¤-ªÙh. hqÔ-º¤≈- 9 mP-z«em-q-øeº-HÔm-xÙG≈-<¤-fG-q-GZ¤≈-m≈-hrP-q-hP-xÙG≈-
GT¤G-b‡-z«kÙ§≈-q∫¤-ªº-xÙG≈-<¤-mº-¡›G≈-n§≈-EÔh-<¤-øY¤h-±h-hP-V-§Z§-ª¤m. EÔh-
ºP-≈Ùº-Gm≈-zbP-«[Ù§≈-≈fi-Gm≈-ªÙh. HÔm-xÙG≈-§-ª¤m-q∫¤-fG-q∫¤-§±m-G∑¤-n§≈-
hPÙ≈-D§≈-º¤G-q∫¤-¢ÙP-zlº-H¤-hÔz-mP-∫DÙh-ªÙh.
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i¤-z. 1) EÔh-ºP-G¤-øY¤h-±h-m¤-M-§-GZ¤≈-hzº-V-zGÙ≈-<¤≈-M-§-GZ¤≈-<¤-«eÔP-æP≈-
z∑›G≈-q-æ-§±Ùm-m. M-§-ºÔ-ºÔ≈-∫IÔæ-zXÙh-GP-{Ôh-<¤-ºÔh-h§. Gæ-bÔ-EÔh-ºP-G¤≈-
@P-q-GT¤G-«eÔP-øY¤h-±h-G∑m-hÔ-æ≈-§P-z-ªÙh-q∫¤-fÙG-M-§-hÔ∫¤-«eÔP-æP≈-z∑›G≈-m-W¤-
øeº-VG≈-≈§.
æm. 1) M-§-GZ¤≈-<¤-±h-G∑¤-z«kÙ§≈-bÔ-EÔh-<¤-øY¤h-±h-∫IÔæ-zXÙh-{Ôh-<¤-ªÙh. M„-
§±m-GP-ª¤m-∑Ô-m¸ M-§≈-z«em-q∫¤-øY¤h-±h-xÙG≈-z«kÙ§≈-∑æ-z-m≈-fÙm-q∫¤-ºÙG≈-¡›G≈-
hP-§Z§-q-hÔ≈-EÔh-ºP-G¤-øY¤h-±h-<¤-m›≈-q-zπÙG-qº-(counteract){Ôh-q-ª¤m. hÔ≈-m-
EÔh-æ-ªÙh-q∫¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤->¿h-;Ùº-h›-∫H„º-H¤-ºÔh. Gæ-bÔ-EÔh-ºP-M-§-ºÔ-
ºÔ∫¤-«eÔP-V-§Z§-fÙG-æP≈-z∑›G≈-m-hÔ-ºÔ-ºÔ≈-EÔh-<¤-øY¤h-±h-xÔh-;-∫IÔæ-zXÙh-{Ôh-<¤-
ºÔh. Gæ-bÔ-EÔh-<¤≈-M-§-GT¤G-G¤-«eÔP-æ≈-M-§-G∑m-hÔº-§P-z-z∑›G≈-q-ª¤m-m-M-§-
hÔ-G∫¤-«eÔP-EÔh-<¤-øY¤h-±h-xÔh-;-æ≈-§P-z-ªÙh-q-hP-. G∑m-h›-hÔ-æ≈-Z›P-z-{„P-z-ª¤m.
h-h›P-hÔ-n§≈-z«kÙ§≈-q≈-EÔh-<¤-øY¤h-±h-«eÔº-z-ª¤m. hqÔº-m. Gæ-bÔ-M-§-GT¤G-G¤≈-
EÔh-<¤-øY¤h-±h-<¤-G≈fi§-V-GZ¤≈-∫IÔæ-zXÙh-{Ôh-<¤-ªÙh-m-M-§-G∑m-hÔ≈-EÔh-<¤-øY¤h-±h-
<¤-G≈fi§-V-GT¤G-∫IÔæ-zXÙh-{Ôh-<¤-ºÔh. hÔ-¡Ô≈-≈ÙP-P§.
i¤-z. 2) fG-q-∑¤G-Ø¤G-q∫¤-PÙ≈-≈fi-zbG≈-q-æ-m¤∫fi-\Ùm- 100 ª¤-¡›G≈-hP-zT≈-
q≈-∫fÔm. fG-q∫¤-hÔ∫¤-«eÔP-h›-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-GP-ª¤m-m§. fG-q∫¤-mP-G¤-mº-
¡›G≈-(tension force)GP-ª¤m-m§. EÔh-<¤-æm-n§≈-T¤-x¤º-§¤-∫i-z-ª¤m-m§.
æm. 2) fG-q-hÔ∫¤-«eÔP-G¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤->¿h-;Ùº-ª¤m-q-hÔ-øÀ¤P-∫WG≈-≈fi-
Gm≈-q∫¤-«?z≈-m≈-§PÙm-ffiz-<¤-ªÙh.(P-±Ù≈-fG-q-hÔ-∏fiº-GZ¤≈-;-m≈-∫fÔm-H¤-ªÙh-q-§fÙP-
G¤-ºÔh. hÔ-ªP-æG-q≈-fG-q∫¤-∏fiº-GT¤G-hP-Ø¤G-q≈-fG-q∫¤-∏fiº-G∑m-m≈-∫fÔm-H¤-ªÙh-
«ez≈-fG-q-hÔ∫¤-«eÔP-h›-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤->¿h-;Ùº-z∏Ù-G¤-ªÙh¸) fG-q∫¤-mP-h›-mº-
¡›G≈-økÙG-xÙG≈-≈fi-{-z-{Ôh-<¤-ªÙh-q-hP-hÔ-æ-m¤∫fi-\Ùm- 100 ª¤-VÔ-VflP-ªÙh.  hÔ∫¤-M„-
§±m-m¤-hÔ-m¤-∫fÔm-m›≈-§Z§-q-hP-økÙG-xÙG≈-<¤≈-AÙP-G¤-ªÙh-q≈-ª¤m. P-±Ù∫¤-æm-m¤-§¤-
∫i-z-fÙm-H¤-ªÙh-q∫¤-M„-§±m-m¤-i¤-z-f-hh-ª¤m-q∫¤-AÔm-H¤≈-ºÔh. hÔ-ªP-hP-qÙ≈-fG-«eÔP-
h›-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-bÔ-hÔ-m¤-fG-«eÔP-h›-x¤-¡›G≈-<¤≈-{-z-{Ôh-§¤m-fh-<¤-i¤-z-{Ôh-q-hP¸.
GZ¤≈-q≈-fG-q∫¤-mP-h›-ªÙh-q∫¤-mº-¡›G≈-x¤∫¤-¡›G≈-∫h¤-hG-G¤≈-BÔ≈-q∫¤-«?Ùº-æ-i¤-z-{Ôh-
q-ª¤m.
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(hqÔ-º¤≈- 10˙ ∫EG-q-ØÔh-V≈-<¤-»Ù-;¤-∫H¤G-«KÙº-hÔº-z∑›≈-q-hP-∫EG-

q∫¤-«eÔP-¡›h-∫IÙ≈-{Ôh-q∫¤-«?z≈-≈fi-ØÔh-V≈-hÔ∫¤-«oÙm-±h->¿h-;Ùº-ª¤m-q-ºÔh.)

hPÙ≈-qÛ-∑¤G-«oÙm-±h-§Ôh-qº-∫G›æ-zBÙh-GbÙP-«?z≈-∫H„º-¡›G≈-zbP-«[Ù§≈-(Dynamic

equilibrium) ∑Ô≈-q-hÔ-fÙm-H¤-ºÔh. ∫EG-q-∫iÔh-ØÔh-<¤-»Ù-;¤-∫H¤G-«KÙº-∑¤G-zdm-q∫¤-
•„º-±h-fÙG-∫EG-q∫¤-«eÔP-«oÙm-±h-§Ôh-qº-¡›h-∫IÙ≈-{Ôh-<¤-ªÙh. hÔ∫¤-M„-§±m-GÆÙ-zÙ-
m¤-∫h¤∫¤-«eÔP-G¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-hÔ->¿h-;Ùº-ª¤m-q≈-ºÔh. O¤æ-ØÔh-qÙ-æÙ-∑¤G-zdm-
q∫¤-•„º-±h-fÙG-W¤-∆¤h-Dz-G∏Ôº-§Z§-h›-§-ffiG-zº-h›-∫H„º-¡›G≈-zbP-«[Ù§≈-mP-O¤æ-
ØÔh-ØÔ-º∫¤-(Bowling alley)mP-∫zz-º¤æ-h›-∫IÙ-G¤-ªÙh. EÔh-<¤≈-«K§-VflP-∑¤G-zdm-q∫¤-
•„º-±h-fÙG-z∏Ù-I‘∫¤-∑æ-æº-«~‰h-MG-GbÙP-z-m-«K§-VflP-hÔ-∫H„º-¡›G≈-zbP-«[Ù§≈-mP-
∫IÙ-G¤-ªÙh. Gmh-hÙm-∫h¤º-EÔh-<¤≈-{¤m-q∫¤-¡›G≈-m¤-«K§-VflP-(Crate)hP-∑æ-z-GZ¤≈-
hzº-lº-∫GÙG-G¤-m›≈-q-æ-zdÔm-m≈-«[Ù§≈-<¤-ªÙh. ∫h¤º-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤->¿h-
;Ùº-ª¤m-«ez≈-«K§-VflP-hÔ-«oÙm-±h-§Ôh-q∫¤-fÙG-¡›h-∫IÙ≈-{Ôh-<¤-ªÙh. hPÙ≈-qÙ-GP-ªP-ºfiP-
z-∑¤G-«oÙm-±h-§Ôh-qº-∫IÙ-zBÙh-{Ôh-q-hÔº-∫H„º-¡›G≈-zbP-«[Ù§≈-mP-ªÙh-TÔ≈-zXÙh-<¤-ªÙh.

«oÙm-±h->¿h-;Ùº-∑Ô≈-q-∫h¤≈-•„º-±h->¿h-;Ùº-ªÙh-q-∑¤G-æ-GÙ-G¤-§Ôh. «oÙm-±h->¿h-
;Ùº-∑Ô≈-q-hÔ∫¤-GÙ-hÙm-m¤-∫{„P-∫H„º-•„º-±h-GP-∑¤G-§HÙG≈-≈fi∫§-øÀÙh-h›∫§. ªP-m.
xÙG≈-PÙ≈-∫H„º-z-hÔ-∫i-GP-ªP-§-{„P-zº-Zº-∆‚P-{Ôh-<¤-ªÙh-q-∑¤G-æ-∏Ôº. P-±Ù∫¤-DÙº-
ªfiG-mP-hPÙ≈-qÙ-∫G›æ-zBÙh-zbP-z-wæ-§Ù-VÔº-hÔ-n§≈-<¤-lº-∫GÙG-G¤-m›≈-q-(friction)æ-
hzP-zNÂº-M„∫¤-«¿h-h›-hÔ-n§≈-∫fÔm-q∫§-«~‰h-MG-PÔ≈-qº-h›-{Ôh-hGÙ≈-<¤-ªÙh.

lº-∫GÙG (Friction)

PÙ≈-n§≈-GT¤G-«eÔP-G∑m-∑¤G-¡›h-∫IÙ≈-{Ôh-«?z≈-lº-∫GÙG-G¤-¡›G≈-¡¤G-zBÔh-<¤-ªÙh.
∫DÙh-§¤-«[Ù§≈-q∫¤-PÙ≈-wm-±flm-ffiG-q∫¤-AÔm-H¤≈-lº-∫GÙG-G¤-«?›-{Ôh-<¤-ªÙh. lº-∫GÙG-
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hÔ-ªP-hPÙ≈-µ≈-º¤G≈-æ-ºG-æfi≈-qº-§-∏h. hPÙ≈-µ≈-hÔ-hG-W¤-Æ§-§Z§-h›-zÆ¤º-§¤m-
æ∫P-ºG-æfi≈-q-ª¤m. ∫DÙh-«[Ù§≈-q∫¤-PÙ≈-¡¤m-b‡-∫W§-qÙ-§PÙm-H¤-ªÙh-q-hÔ-hG-æ-y-§fÙP-
¡Ôæ-V≈-(microscope)zM„h-m≈-zøe-z-ª¤m-m-∫G›æ-zBÙh-º¤G≈-∫GÙG-q∫¤-PÙ≈-∫DÙh-§¤-
«[Ù§≈-q-hÔ-∫i-ªÙh. l›æ-ym-n§≈-GP-h›-§Z§-§ffih-ªÙh-q∫¤-±ÔG-§P-qÙ-ªÙh-≈º-GT¤G-
b‡-∫f§-H¤-ªÙh. hPÙ≈-qÛ-∑¤G-G∑m-hP-wm-±flm-∫iÔh-¡›≈-{Ôh-«?z≈-hÔ≈-æ§-∫zº-zfiº-
H¤-«eÔP-h›-fÙm-q∫§. ªP-m. l›æ-ym-n§≈-zlº-GÙG-b›-fÙm-H¤-ªÙh. GP-øeº-ªP-hÔ-
GZ¤≈-;º-¡›G≈-hGÙ≈-<¤-ªÙh.

           75-N friction force    75-N applied force

(hqÔ-º¤≈¸ 11˙  m¤∫fi-\Ùm- 75 Tm-H¤-¡›G≈-¡¤G-zBÔh-q∫¤-«K§-hÔ-Gª≈-≈fi-¡›h-∫IÙ-{Ôh. m¤∫fi-
\Ùm- 75 Tm-H¤-zlº-¡›G≈-¡¤G-G¤≈-GÙP-G¤-∫G›æ-zBÙh-hÔ-∫GÙG-G¤-ªÙh. hÔ∫¤-∫|≈-zfiº-«K§-VflP-
hÔ∫¤-«eÔP-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-hÔ-«?h-;Ùº-h›-H„º. {≈-ÆP-«K§-VflP-hÔ-zdm-q∫¤-•„º-±h-(«oÙm-

±h->¿h-;Ùº-)fÙG-¡›h-∫IÙ≈-{h-q-ª¤m.)

lº-¡›G≈-<¤-xÙG≈-m¤-dG-b‡-∫G›æ-zBÙh-<¤-D-Gbh-xÙG≈-≈fi-ªÙh. hPÙ≈-qÙ-ffiº-h›-G≈ÔG-
æÙG-«eÔ-zBÙh-q-hÔ∫¤-lº-∫GÙG-m¤-økÙG-xÙG≈-HÔm-h›-•ÙP-G¤-ªÙh. hPÙ≈-qÙ-Gª≈-<¤-∫yÔh-PÙ≈-
≈fi-zbP-z-∑¤G-G¤≈-lº-∫GÙG-GªÙm-xÙG≈-≈fi-•ÙP-G¤-ºÔh. hÔ≈-m-Gæ-bÔ-hPÙ≈-qÛ-∑¤G-zdm-
q∫¤-•„º-±h-fÙG-∫G›æ-zBÙh-GbP-z-ª¤m-m-lº-∫GÙG-hP-D-Gbh-h›-§Z§-q∫¤-¡›G≈-¡¤G-
PÔ≈-qº-uÙh-hGÙ≈-<¤-ªÙh-q-hP-hÔ-æ≈-¡›G≈-GZ¤≈-wm-±flm-§Ôh-q-VG≈-<¤-ºÔh. ∫y¤-«oÙm-
§Ôh-q∫¤-¡›G≈->¿h-;Ùº-∫h¤-æ≈-«oÙm-±h->¿h-;Ùº-VG≈-<¤-ªÙh.

«K§-VflP-∑æ-z-«[Ù§≈-q-∑¤G-«eÔP-hæ-zº-Gm≈-q-∑¤G-æ-lº-∫GÙG-§Ôh. «K§-VflP-hÔ-
∫yÔh-PÙ≈-≈fi-«~‰h-MG-{≈-bÔ-hÔ∫¤-ºÔG-Gm≈-n§≈-æ-h=ÙG-AÔm-{≈-q≈-lº-∫GÙG-T¤G-z∏Ù-
z-ª¤m. lº-∫GÙG-¡›G≈-VÔ-VflP-W¤-Æ§-z∏Ù-z-ª¤m-m§. Gæ-bÔ-«K§-VflP-h-h›P-∫G›æ-§Ôh-
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h›-Gm≈-ªÙh-m-lº-∫GÙG-hÔ-EÔh-ºP-G¤-«~‰≈-MG-hÔ-§Ôh-qº-z∏Ù-ffiz-Æ§-ªÙh-q-ª¤m. Gæ-
bÔ-EÔh-<¤≈-¡›G≈-m¤∫fi-\Ùm- 70 ª¤≈-«K§-VflP-∑¤G-∫yÔh-xÙG≈-≈fi-«~‰h-MG-GbP-z-ª¤m-m-
∫h¤∫¤-lº-∫GÙG-m›≈-q-m¤-m¤∫fi-\Ùm- 70 ºÔh. EÔh-<¤≈-hÔ-æ≈-¡›G≈-VÔ-z∫¤-¡›G≈-m¤∫fi-\Ùm-
100 ª¤≈-«~‰h-MG-GbP-z-ª¤m-m. «K§-VflP-hÔ-¡›h-∫IÙ≈-{Ôh-qº-ZÔ-z-hP-. «K§-VflP-
hP-∑æ-z-GZ¤≈-hzº-lº-∫GÙG-G¤≈-EÔh-<¤-«~‰h-MG-hÔ-æ-m¤∫fi-\Ùm- 100 ª¤≈-økÙG-qº-
{Ôh-<¤-ªÙh. Gæ-bÔ-PÙ≈-hÔ≈-m¤∫fi-\Ùm- 100 æ≈-§P-z-«eÔº-§¤-ffiz-m. EÔh-<¤≈-hÔ-æ≈-
¡›G≈-VÔ-Æ§-«~‰h-MG-{Ôh-«?z≈-«K§-VflP-hÔ-¡›h-∫IÙ≈-{Ôh-q-ª¤m.

(hqÔ-º¤≈- 12˙ ∫H¤G-∫DÙº-VÔ-VflP-æ-§-øeÙ≈-qº-∫DÙº-æÙ-hP-≈-G∑¤-

GZ¤≈-hzº-lº-∫GÙG-m¤-wæ-VÔº-GT¤G-q-ºÔh. ≈-G∑¤º-¡›G≈-VÔm-qÙ-

ffiG-q∫¤-hGÙ≈-q-m¤-ffiz-VÔ-z-ªÙP-z-hP-VÔh-h›-ª¤m-q-ºÔh.)

ª-§±m-q-∑¤G-æ-¡›h-∫IÙ≈-«?z≈-<¤-lº-∫GÙG-(friction of sliding) m¤-¡›h-∫IÙ≈-
§-∫{„P-GÙP-h›-I‚z-q∫¤-lº-∫GÙG-hÔ-æ≈-Z›P-z-ªÙh. hPÙ≈-D§≈-º¤G-q-§D≈-q-hP-∫y‚æ-
æ≈-∫Vº-∫GÙh-q-±Ù≈-≈Ùº-Gm≈-lº-∫GÙG-(static friction)hP-¡›h-∫IÙ≈-lº-∫GÙG-
(sliding friction)GZ¤≈-zº-Eh-qº-∫{Ôh-<¤-ªÙh. Gm≈-±flæ-§P-z-æ≈-zπÙG-fz≈-≈fi-
P-±Ù≈-Eh-qº-∫h¤-«?Ùº-§fi-∫ffih-hÔ-zdG-G¤-§¤m. ∫Ùm-<P-«o›§-∫DÙº-;º-∑¤G-≤-iG-fÙG-
D-∫GÙG-{Ôh-q∫¤-Gæ-VÔ∫¤-hqÔ-§±Ùm-Æ§-∑¤G-zXÙh-q-æ. ≈-Gm≈-¡¤G-b‡-«o›§-∫DÙº-∑¤G-
G¤-∫DÙº-æÙ-»Ùz-«eÔ-∫GÙG-VÔh-D-∫GÙG-¡›G≈-hP-zT≈-q∫¤-«KÙ-m≈-§¤-{-M„-Gæ-Gmh-VÔm-qÙ-
ª¤m. ∫DÙº-æÙ-»Ùz-«eÔ-∫GG-q-ª¤m-m-hÔ-¡›h-∫IÙ≈-{≈-m≈-∫zz-º¤æ-h›-zbP-m≈-z;G-q-
æ≈-lº-∫GÙG-Z›P-z-«eÔº-z-ª¤m. ∫DÙº-æÙ-∫zz-º¤æ-h›-∫IÙ-«?z≈-hÔ∫¤-D-PÙ≈-æ§-D∫¤-PÙ≈-
æ-¡›h-∫IÙ≈-{Ôh-<¤-§Ôh-æ. lº-∫GÙG-m¤-≈Ùº-Gm≈-lº-∫GÙG-∑¤G-ª¤m-q≈-¡›h-∫IÙ≈-<¤-
lº-∫GÙG-(sliding friction)æ≈-VÔ-z-ªÙh. ≈Ùº-Gm≈-<¤-lº-∫GÙG-hP-¡›h-∫IÙ≈-<¤-lº-
∫GÙG-GZ¤≈-<¤-Eh-qº-hÔ-«o›§-∫DÙº-;º-∑¤G-VÔ≈-§HÙG≈-qÙº-∏fiº-xÙG≈-¡¤G-æ-∫EÔº-«?z≈-
≈fi∫P-§PÙm-G≈æ-h›-∫{„P-G¤-ªÙh. Gæ-bÔ-∫DÙº-æÙ-¡›h-∫IÙ≈-{-∫GÙ-zÆflG≈-q-ª¤m-m-lº-
∫GÙG-hÔ-Z›P-h›-x¤m-bÔ-EÔh-ºP-∏G-∫IÙ-ª¤-ªÙh. «o›§-∫DÙº-D-æÙ-q-§D≈-q-n§≈-<¤≈-∫DÙº-
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æÙ-n§≈-¡›h-∫IÙ≈-≈fi-§-∫H„º-z∫¤-±h-<¤-∫ÙG-b‡-Zº-∆‚P-{Ôh-ffiz-<¤-ªÙh.
ª-§±m-∑¤G-æ-lº-∫GÙG-§HÙG≈-±h-æ-øeÙ≈-<¤-§Ôh. «o›§-∫DÙº-;º-∑¤G-§HÙG≈-±h-

h§∫-qÙº-¡›h-∫IÙ≈-{Ôh-q-hP-§HÙG≈-±h-§fÙm-qÙº-¡›h-∫IÙ≈-{Ôh-q-GZ¤≈-æ-wæ-VÔº-
lº-∫GÙG-GT¤G-q-ªÙP-G¤-ªÙh. Gæ-bÔ-∑æ-z∫¤-PÙ≈-≈fi-§HÙG≈-±h-h§∫-qÙº-¡›h-∫IÙ≈-
{Ôh-q∫¤-«K§-VflP-∑¤G-G¤-lº-∫GÙG-m¤∫fi-\Ùm- 90 ª¤m-m. §HÙG≈-±h-§fÙm-qÙº-ªP-wæ-
VÔº-h›-m¤∫fi-\Ùm- 90 ºÔh. «K§-VflP-hÔ-∫G›æ-§Ôh-h›-Gm≈-q∫§-¡›h-∫IÙ≈-{Ôh-qº-ZÔ-z∫¤-
h›≈-æ-§P-z-ªÙh-∆¤h. ª¤m-m∫P-. ¡›h-∫IÙ≈-{Ôh-∫GÙ-±flG≈-q-hP-lº-∫GÙG-hÔ-wæ-VÔº-
GT¤G-qº-Gm≈-<¤-ºÔh.

h-h›P-hÔ-z≈-ª-§±m-q-∑¤G-æ-lº-∫GÙG-m›≈-q-hÔ-GP-h›-ffiG-q∫¤-≈-EÙm-hÔº-øeÙ≈-<¤-§Ôh.
EÔh-<¤≈-«K§-VflP-hÔ-ºP-G¤-ªfiæ-PÙ≈-VflP-¡Ù≈-«eÔP-¡›h-∫IÙ≈-{≈-q-hÔ-h›≈-EÔh-<¤≈-øY¤h-±h-
GT¤G-q-∑¤G-ªfiæ-Ez-VflP-z-∑¤G-«eÔP-∫WÙG-q-ª¤m-q-hP-hÔ∫¤-§f∫-∫|≈-≈fi-lº-∫GÙG-GT¤G-
q-{„P-z-ª¤m. M„-§±m-hÔ≈-m-«o›§-∫DÙº-;º-∫G∫-∑¤G-æ-∫DÙº-æÙ-«oÙm-§º-VÔm-qÙ-ªÙh-q-
hÔ≈-∫DÙº-æÙ-VflP-z-n§≈-æ≈-lº-∫GÙG-§P-z-GP-ªP-{¤m-H¤-§Ôh. ∫DÙº-æÙ-VÔ-z≈-iÙh-
∫≤h-(heating & wear)Z›P-h›-GbÙP-M„∫¤-VÔh-«o›§-∫DÙº-;º-H¤-øY¤h-±h-≈-G∑¤∫¤-«eÔP-GP-
§P-Ez-qº-{Ôh-<¤-ªÙh. hÔ-z∑¤m-hÙ≈-∫EÔº-«o›§-∫DÙº-VÔ-z-\ºG-(Truck)øe-zfiº-∫DÙº-
æÙ-z∑¤∫§-zTÙ-zMh-ªÙh-<P-∫DÙº-æÙ-hP-≈-G∑¤∫¤-hzº-H¤-lº-∫GÙG-m¤-GT¤G-q--ºÔh. ∫DÙº-
æÙ-W¤-Æ§-ªÙh-q-hÔ-hG-G¤≈-≈-Dfiæ-GP-§P-«eÔP-øY¤h-±h-Ez-qº-{≈-m≈-hÔ∫¤-∫DÙº-æÙ-GT¤G-
ºÔ∫¤-«eÔP-G¤-Dfiº-º§-¡›G≈-±h-hÔ-Æ§-Z›P-h›-GbÙP-G¤-ªÙh. ª-§±m-∑¤G-æ-∫DÙº-æÙ∫¤-D-∫GÙG-
zÔh-uÙh-{≈-m≈-«o›§-∫DÙº-hÔ-MP-±h-W¤-Æ§-æ-hGG-q-hÔ-m¤-∫DÙº-æÙ∫¤-IP≈-§P-Z›P-G¤≈-
Eh-qº-{Ôh-<¤-§Ôh. ∫DÙº-æÙ-W¤-Æ§-∏h-<¤-ªÙh-§¤m-m¤-∫DÙº-æÙ∫¤-IP≈-§P-Z›P-G¤≈-Eh-
qº-{Ôh-<¤-ªÙh.

lº-∫GÙG-m¤-§FÔG≈-G∏fiG≈-GT¤G-«eÔP-G∑m-∑¤G-¡›h-∫IÙ≈-{Ôh-q-n§≈-GT¤G-qfiº-Gm≈-
q-§-ª¤m. hÔ-m¤-G¡Ôº-G∏fiG≈-hP-Ω¿‚P-G∏fiG≈-wº-±flº-M„-z≈-M„-G∏fiG≈-(fluids)≈fi-zÙº-
q-hG-æ∫P-{„P-z-ª¤m. W¤-øeº-§FÔG≈-G∏fiG≈-GZ¤≈-hzº-lº-∫GÙG-fÙm-q-m¤-hÔ∫¤-PÙ≈-
<¤-PÙ-zÙ∫§-ºP-z∑¤m-æ-ºG-æfi≈-q-øeº-M„-G∏fiG≈-<¤-lº-∫GÙG-hÔ-M„-G∏fiG≈-hÔ∫¤-PÙ-zÙ-æ-ºG-
æfi≈-q-ª¤m. hqÔº-m. Ω¿‚P-D§≈-mP-fÙm-q∫¤-lº-∫GÙG-æ≈-Vfl∫¤-mP-G¤-lº-∫GÙG-VÔ-z-
∫fÙm-H¤-ªÙh. ª¤m-m∫P-. hqÔº-m-«K§-VflP-∑¤G-∑æ-z∫¤-«eÔP-¡›h-∫IÙ≈-{Ôh-q-øeº-§FÔG≈-
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G∏fiG≈-GZ¤≈-hzº-H¤-lº-∫GÙG-hP-§¤-∫i-zº-M„-G∏fiG≈-lº-∫GÙG-G¤≈-hPÙ≈-qÙ-GZ¤≈-zº-
H¤-ffiG-ªfiæ-hP-hÔ∫¤-§HÙG≈-±h-æ-ºG-æfi≈-<¤-ªÙh.  ∫h¤-m¤-M„-G∏fiG≈-§P-Z›P-W¤-Æ§-
∑¤G-I‚-G∏¤P≈-≈§-Gm§-I‚-∑¤G-G¤≈-∏fiº-h›-«~‰h-MG-GbÙP-z-m¤-I‚-hÔ∫¤-z∏Ù-h{¤z≈-VÔ-VflP-æ-
ºG-æfi≈-<¤-ªÙh-q-æ≈-¡Ô≈-dÙG≈-ffiz. •„º-zBÙh-{Ôh-q∫¤-I‚-G∏¤P≈-≈§-Gm§-I‚-∑¤G-æ≈-
øÀÙh-qÙº-∫IÙ-zBÙh-{Ôh-q∫¤-I‚-G∏¤P≈-≈§-Gm§-I‚-ª¤≈-lº-∫GÙG-Z›P-z-ffiG-G¤-ªÙh. I‚-VÔm-
m§-Gm§-I‚-ª¤≈-I‚-VflP-æ≈-M„-G∏fiG≈-∏fiº-h›-§P-z-BÔæ-H¤-ªÙh.  Vfl-zÙ∫¤-zM„h-m≈-øÀÙh-
hæ-h›-∫IÙ-§Dm-∑¤G-ª¤m-m-wæ-VÔº-lº-∫GÙG-m¤-hPÙ≈-qÛ∫¤-§HÙG≈-±h-<¤-∫wÔæ-∫I¤z-hP-
XÔ≈-≈fi-∫IÙ-G¤-ªÙh. Ω¿‚P-mP-∫IÙ-zBÙh-{Ôh-§Dm-∑¤G-ª¤m-m-§HÙG≈-±h-§P-VÔ-zº-lº-
∫GÙG-m¤-§HÙG≈-±h-<¤-I‚-G∑¤-§-hÔ∫¤-∫wÔæ-∫I¤z-hP-XÔ≈-≈fi-∫IÙ-G¤-ªÙh. hÔ≈-m-Gæ-bÔ-Gm§-
I‚-∑¤G-G¤-§HÙG≈-±h-økz-Z¤≈-∫H„º-GbP-z-ª¤m-m-hÔº-lº-∫GÙG-æm-z∑¤-ª¤≈-§P-z-ffiG-
G¤-ºÔh. ∫Ùm-<P-§IÙG≈-±h-¡¤G-b‡-§fÙ-z∫¤-Gm≈-«?z≈-≈fi-M„-G∏fiG≈-<¤-∫E„G-q-PÔ≈-q-
§Ôh-q-hP-Ω¿‚P-∫±flz-«KÙº-§Ù-hP-«~¤º-Ω¿z≈-∫{„P-m-∫IÙ-«eP≈-hÔ-∑¤G-∫IÙ-ª¤-ªÙh.

i¤-z. W§-zfi-WÔ\-∑¤G-G¤-∫y‚æ-∫DÙº-H¤-∫wfiæ-¡›G≈-m¤∫fi-\Ùm- 100000 ª¤m-h›≈-WÔ\-
hÔ≈-Vfl-±Ùh- 1 mP-;¤-æÙ-§¤-\º- 1000 Æ§-zdm-q∫¤-•„º-±h-fÙG-∫IÙ-G¤-ªÙh. WÔ\-hÔ∫¤-
«oÙm-±h-G-±Ùh-ºÔh-h§. WÔ\-ª¤-fÙG-æ-Ω¿‚P-G¤-∫GÙG-AÔm-H¤-¡›G≈-GP-ª¤m-m§.
æm. WÔ\-<¤-•„º-±h-m¤-zdm-q-ª¤m-q≈-«oÙm-±h->¿h-;Ùº-VG≈-<¤-ªÙh. ∫h¤∫¤-«oÙm-±h-
>¿h-;Ùº-ª¤m-qº-zdÔm-m¤∫fi-\Ùm-H¤-I‚z-hÙm-GZ¤≈-q-G∑¤-z∏fiP-hÔ∫¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤-
>¿h-;Ùº-ª¤m.  hÔ∫¤-GÙ-hÙm-m¤-Ω¿‚P-G¤-∫GÙG-AÔm-H¤-¡›G≈-m¤-m¤∫fi-\Ùm- 100000 ªÙh-q≈-
∫wfiæ-¡›G≈-<P-bG-bG-§Z§-q-hP-. hÔ-ªP-xÙG≈-PÙ≈-økÙG-xÙG≈-≈fi-{-z-{Ôh-<¤-ªÙh-q-
∑¤G-æ-∏Ôº. hÔ≈-m-WÔ\-ª¤-fÙG-æ-Ω¿‚P-G¤-∫GÙG-AÔm-m¤-m¤∫fi-\Ùm- 100000 ª¤m-q-ºÔh. (P-
±Ù≈-§EÔm-hGÙ≈-q-∑¤G-æ-i¤-z-∫h¤º-æm-∫hÔz≈-{-M„º-WÔ\-<¤-•„º-±h-¡Ô≈-hGÙ≈-<¤-§Ôh.
hÔ-æ-hÔ∫¤-•„º-±h-m¤-zdm-q-ª¤m-q-Æ§-¡Ô≈-hGÙ≈-<¤-ªÙh. hÔ-m¤-P-±Ù∫¤-«oÙm-±h-hP-hÔ∫¤-hzP-
G¤≈-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤->¿h-;Ùº-ª¤m-q∫¤-DfiP≈-«oÔ-ª¤m-q-ºÔh.)
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«oÙm-±h-m¤-∫W¤- (g) ª¤m-h›≈-ºP-øÀ‡P-. (Free fall)

æÔ∫fi-GZ¤≈-q-m≈-im-G≈Ù-GmP-hGÙ≈-q-∑¤G-æ-JÀ-æ¤-æÙ-m¤-«oÙm-±h-∫Wæ-§Dm-fÙG-§-ª¤m-
qº-§-∏h. «oÙm-±h-∫h¤-m¤-ºP-øÀ‡P-hPÙ≈-qÙ-hP-∫|Ôæ-VG≈-q-z∏Ù-§Dm-ªP-ª¤m-∫h›G
JÀ-æ¤-æÙ-æ-«oÙm-±h-hP-∫H„º-∫GÙG-ºP-z∑¤m-H¤-Gmh-hÙm-G≈º-Ω[Ôh-{„P-ªÙh-m∫P-hÔ-hG-
hP-¡›G≈-<¤-zº-∫|Ôæ-z-ªÙh-§¤m-¡Ô≈-dÙG≈-{„P-§Ôh. hÔ≈-m-GhÙ≈-±h-∫i-§¤m-økm-q∫¤-
zÔ§-G∏fiG≈-n§≈-M„-§±m-GP-G¤-x¤º-«oÙm-±h-V-§Z§-fÙG-øÀ‡P-G¤-ªÙh-q∫¤-∫IÔæ-zXÙh-GmP-
ffiz-§Ôh. ∫|Ôæ-z-∫h¤-m¤-m¤∫fi-\Ùm-H¤-I‚z-hÙm-GZ¤≈-q-ª¤m-q-hP-. hÔ≈-∫IÔæ-zXÙh-{Ôh-q-
P-±Ù≈-øe-G¤-ª¤m.

P-±Ù≈-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ-∑¤G-≈-G∑¤∫¤-PÙ≈-≈fi-«oÙm-±h-BÔ-G¤-ªÙh-q-¡Ô≈-<¤-ªÙh. hÔ∫¤-
M„-§±m-m¤-hPÙ≈-qÙ-hÔ-∫≤§-J¿¤P-GZ¤≈-zº-h›-ªÙh-q∫¤-∫fÔm-«eÙz≈-<¤-m›≈-¡›G≈-hÔ-ºÔh. P-
±Ù≈-hPÙ≈-qÛ∫¤-«eÔP-∫fÔm-¡›G≈-<¤-{-z-{Ôh-q-æ-hPÙ≈-qÙ-hÔ∫¤-øY¤h-±h-TÔ≈-zXÙh-<¤-ªÙh. ¡›G≈-
∫h¤-DÙ-m≈-hPÙ≈-qÙ-hÔ∫¤-«eÔP-{-z-{Ôh-q-hP-Ω¿‚P-G¤-∫GÙG-AÔm-hP-hÔ-hP-∫i-§±flP≈-n§≈-
§Ôh-m-P-±Ù≈-hPÙ≈-qÙ-hÔ-ºP-øÀ‡P-mP-ªÙh-ºÔh-TÔ≈-zXÙh-<¤-ªÙh.

(hqÔ-º¤≈- 13˙ GhÙ≈-±h-(m)hP-øY¤h-±h-(F)hzº-H¤-z«k›º-V-m¤-

ªfiæ-GT¤G-b‡-Gm≈-q∫¤-zÔ§-G∏fiG≈-±P-§º-GT¤G-§±flP≈-ºÔh. hÔ≈-

m-zÔ§-G∏fiG≈-hÔ-hG-G¤-«oÙm-±h-m¤-Ω¿‚P-G¤-∫GÙG-AÔm-§Ôh-«?z≈-GT¤G-

§±flP≈-ª¤m-q-ºÔh.)

øY¤h-økm-H¤-hPÙ≈-qÛ-∑¤G-≈-G∑¤∫¤-PÙ≈-≈fi-ªP-z∫¤-hPÙ≈-qÙ-∑¤G-æ≈-¡›G≈-VÔ-z-§h›m-∫fÔm-{Ôh-
<¤-ªÙh. hqÔº-m. hqÔ-º¤≈- 13 mP-z«em-q-øeº-≈Ù-wG-GT¤G-æ-∫fÔm-m›≈-<¤-¡›G≈-W¤-
Æ§-ªÙh-q-hÔ-æ≈-≈Ù-wG-æ-hÔ-æ≈-Z¤≈-økz-<¤≈-§h›m-∫fÔm-{Ôh-<¤-ªÙh. hÔ-øe-m-ÕÔ-º¤≈-\Ù-
\æ-H¤≈-G≈fiP≈-q-øeº-≈Ù-wG-GZ¤≈-Tm-hÔ-M„-§±m-GP-G¤-x¤º-m-økz-Z¤≈-∫H„º-H¤≈-§HÙG≈-
q-øÀ‡P-G¤-§Ôh-h§. ∫h¤∫¤-æm-m¤. hPÙ≈-qÙ-∑¤G-G¤-«oÙm-±h-m¤-Gmh-hÙm-∫h¤∫¤-mP-øY¤h-±h-
<¤-¡›G≈-DÙ-mº-øeÙ≈-<¤-ªÙh-q-§-∏h. hÔ∫¤-GhÙ≈-±h-æ∫P-øeÙ≈-<¤-ªÙh. hÔ-ªP-¡›G≈-<¤≈-
hPÙ≈-qÙº-«oÙm-±h-BÔh-qº-{Ôh-q-hP-GhÙ≈-±h-<¤≈-«oÙm-±h-æ-∫GÙG-AÔm-{Ôh-<¤-ªÙh. hÔ≈-
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m-∫H„º-∫GÙG-ºP-z∑¤m-Z¤≈-økz-«eÔP-¡›G≈-Z¤≈-økz-{¤m-q≈-∫H„º-∫GÙG-ºP-z∑¤m-xÔh-;∫¤-
«eÔP-¡›G≈-xÔh-;-∫{¤m-q-hP-«oÙm-±h-GT¤G-§±flP≈-CÊm-H¤-ªÙh. hÔ-GZ¤≈-;-«oÙm-±h-V-
§Z§-fÙG-zBÙh-<¤-ªÙh. ∫fÔm-¡›G≈-æ-zdÔm-m≈-{„P-z∫¤-«oÙm-±h-m¤-∫W¤-(g)ª¤m.

(hqÔ-º¤≈¸ 14˙ GhÙ≈-±h-(F) hP-øY¤h-±h-(m) zº-H¤-z«k›º-V-

m¤. |G-lÙ-VÔm-qÙ-hP-{-OÙ-VflP-Pfi-GZ¤≈-zº-GT¤G-§±flP≈-ª¤m-q-ºÔh.

hÔ-z∑¤m-VP≈-f¤G-(D) hP-§fi-∫E„h-(C) <¤-z«k›º-V-m¤-«KÙº-f¤G-VÔ-

VflP-GZ¤≈-;º-GT¤G-§±flP≈-ª¤m.)

ºP-hzP-fÙG-øÀ‡P-z∑¤m-q∫¤-zÔ§-G∏fiG≈-<¤-GhÙ≈-±h-hP-øY¤h-±h-zº-H¤-zdm-q∫¤-z«k›º-
V-m¤-«KÙº-f¤G-n§≈-<¤-§f∫-∫DÙº-º¤P-±h-hP-VP≈-f¤G-G¤-zdm-q∫¤-z«k›º-V-hP-GT¤G-
§±flP≈-ª¤m-q-ºÔh. hÔ∫¤-§±Ùm-dG≈- π(q-ª¤-)ºÔh. hqÔ-º¤≈- 14 mP-z«em-q-øeº-
GhÙ≈-±h-hP-øY¤h-±h-zº-H¤-z«k›º-V-m¤-«KÙº-f¤G-VÔ-VflP-GZ¤≈-æ-§f∫-∫DÙº-º¤P-±h-hP-
VP≈-f¤G-zº-H¤-z«k›º-V-hP-GT¤G-§±flP≈-ª¤m-q-øeº-zÔ§-G∏fiG≈-øY¤h-ªP-GZ¤≈-;-æ∫P-
GT¤G-§±flP≈-ºÔh. ºP-øÀ‡P-G¤-hPÙ≈-qÙ-∑¤G-G¤-«oÙm-±h-m¤- g ºÔh. «oÙm-±h-m¤-∫fÔm-¡›G≈-
DÙ-m-æ-zdÔm-m≈-{„P-z-ª¤m-q-§±Ùm-{Ôh-h›-P-±Ù≈-§±Ùm-dG≈- a zÔh-uÙh-§-{≈-qº- g

zÔh-uÙh-{Ôh-<¤-ªÙh. hÔ≈-m-P-±Ù≈-hPÙ≈-qÙ-ºP-øÀ‡P-G¤-«oÙm-±h-m¤-øY¤h-±h-æ≈-ºP-hzP-
z-ª¤m-q-§fÙP-G¤-ªÙh.

|G-h›§-¡Ôæ-lÙ-GT¤G-æ≈-økz-zM-ª¤≈-VÔ-z-ªÙh-q-∑¤G-G¤-«oÙm-±h-m¤-¡Ôæ-lÙ-GT¤G-øÀ‡P≈-
q∫¤-«oÙm-±h-hP-GT¤G-§±flP≈-ºÔh. |G-h›§-(hÔ∫¤-øY¤h-±h)«eÔP-G¤-¡›G≈-hÔ-¡Ôæ-lÙ∫¤-«eÔP-
G¤-¡›G≈-(ªP-m-øY¤h-±h¸)æ≈-økz-zM-ª¤≈-VÔ-z-ªÙh-m∫P-hÔ∫¤-∫G›æ-zBÙh-(GhÙ≈-±h)æ-
∫H„º-z-∫IÙ-zº-∫GÙG-AÔm- (resistance)ªP-¡Ôæ-lÙ-æ≈-økz-zM-Æ§-ªÙh. ¡›G≈-VÔ-z-
ªÙh-q-ª¤≈-hÔ-hP-V-§Z§-q∫¤-GhÙ≈-±h-æ-D-G≈z-{Ôh-<¤-ªÙh.

i¤-z. Ω¿‚P-§Ôh-«eÙP-≈P≈-¡¤G-mP-hPfiæ-\§-hP-{-OÙ-GZ¤≈-wm-±flm-∏fiº-xÙG≈-≈fi-V-§Z§-
fÙG-øÀ‡P-G¤-ªÙh. Ω¿‚P-§Ôh-«eÙP-≈P≈-mP-hPfiæ-\§-hP-{-OÙ-GZ¤≈-∫fÔm-¡›G≈-<¤-¡›G≈-
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V-§Z§-ªÙh-ºÔh-TÔ≈-zXÙh-m-∫I¤G-G¤-ºÔh-h§.
æm. ∫h¤-m¤-∫I¤G-G¤-§-ºÔh. æm-IP≈-«eÙP-yG-G¤-zº-h›-∫I¤G-G¤-§-ºÔh. zÔ§-G∏fiG≈-
∫h¤-hG-«oÙm-±h-V-§Z§-fÙG-BÔ-G¤-ªÙh. hÔ-m¤-hÔ-n§≈-<¤-«eÔP-∫fÔm-¡›G≈-V-§Z§-ª¤m-q∫¤-
M„-§±m-H¤≈-§¤m-qº. zÔ§-G∏fiG≈-hÔ-±Ù∫¤-øY¤h-±h-hP-GhÙ≈-±h-hzº-H¤-z«k›º-V-n§≈-
§Z§-q-ª¤m-q∫¤-AÔm-H¤≈-ºÔh. Ω¿‚P-§Ôh-«eÙP-≈P≈-mP-Ω¿‚P-G¤-∫GÙG-AÔm-§Ôh-m∫P-∫fÔm-
¡›G≈-ªÙh. (∫h¤-EÔh-<¤≈-Gæ-bÔ-Ω¿‚P-§Ôh-«eÙP-≈P≈-<¤-DP-§¤G-T¤G-mP-xG-zTflG-q-hP-
§ÔG-G¤-hÙ≈-∫EÔº-\ºG-∑¤G-G¤≈-hÔ∫¤-«eÔP-∫IÙ-z-ª¤m-m-§EÔm-H¤-ºÔh¸) Gæ-bÔ-i¤-z-∫h¤∫¤-
æm-h›-hÔ-zhÔm-q-ºÔh-G≈fiP≈-q-ª¤m-m-EÔh-<¤≈-hPÙ≈-D§≈-º¤G-q∫¤-«?Ùº-hGÙP≈-q-z∑Ô≈-
h›≈-G∏z-G∏z-GmP-hGÙ≈-∑Ô≈-q∫¤-zl-∑¤G-ºÔh.

«oÙm-±h- g æ≈-Z›P-z-ªÙh-±Ô-hÔ-æ-ºP-øÀ‡P-§¤-{Ôh.

When Acceleration is less than g - Non free Fall

Ω¿‚P-§Ôh-«eÙP-≈P≈-mP-øÀ‡P-z∑¤m-q∫¤-zÔ§-G∏fiG≈-hÔ-GT¤G-ºÔh. Ω¿‚P-≈P≈-mP-hPÙ≈-≈fi-
øÀ‡P-z∑¤m-q∫¤-zÔ§-G∏fiG≈-hÔ-GP-ª¤m-m§. Ω¿‚P-§Ôh-«eÙP-≈P≈-mP-{-OÙ-hP-hPfiæ-\§-GZ¤≈-
§HÙG≈-æÙ≈-V-§Z§-fÙG-øÀ‡P-G¤-ªÙh. ∫Ùm-<P-Ω¿‚P-≈P≈-mP-øÀ‡P-«?z≈-§HÙG≈-æÙ≈-∫i-
G¤-§Ôh. Ω¿‚P-≈P≈-mP-øÀ‡P-q∫¤-zÔ§-G∏fiG≈-æ-m¤∫fi-\Ùm-H¤-I‚z-hÙm-n§≈-W¤-øeº-zÔh-uÙh-hGÙ≈-
≈§. ∫h¤∫¤-æm-m¤-ºP-øÀ‡P-G¤-zÔ§-G∏fiG≈-≈§-∫GÙG-AÔm-H¤-¡›G≈-ªÙh-q∫¤-mP-øÀ‡P-q∫¤-zÔ§-
G∏fiG≈-±P-§º-m¤∫fi-\Ùm-H¤-I‚z-hÙm-zÔh-uÙh-ªÙh-q-ª¤m. ª¤m-m∫P¸. Gmh-hÙm-hÔ-GZ¤≈-
;º-«oÙm-±h-ym-zfi-§¤-∫i-z-ªÙh. ffiG≈-æ-∫WÙG-hGÙ≈-q∫¤-Gæ-∫GP≈-VÔ-z∫¤-Gmh-hÙm-
m¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-<¤-z≈§-±flæ-hÔ-ºÔh. «eÙP-≈P≈-≈§-Ω¿‚P-G¤-∫GÙG-AÔm-zØ¤-§Ôh-
h›-{-∫Ù≈-q∫¤-Gm≈-«eP≈-mP-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤-øY¤h-±h-hÔ-ºÔh. GP-æG≈-¡Ô-m.
hÔ-m¤-øÀ‡P-z∑¤m-q∫¤-zÔ§-G∏fiG≈-«eÔP-{-z-{Ôh-q∫¤-¡›G≈-AP-q-hÔ-ª¤m-q-ºÔh. ª¤m-m∫P-.
Ω¿‚P-G¤-∫GÙG-AÔm-ªÙh-q∫¤-«?z≈-≈fi-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤-øY¤h-±h-hP-Ω¿‚P-G¤-∫GÙG-¡›G≈-
GZ¤≈-hzº-H¤-Eh-qº-hÔ-ºÔh.
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(Ø¤≈-º¤G-q∫¤-§m-PG-§±Ùm-dG≈.

                     a = =

∫h¤º- mg  øY¤h-±h-hP- R  Ω¿‚P-G¤-∫GÙG-AÔm-§±Ùm-H¤-ªÙh. ffiG≈-«oP-hGÙ≈-q-∑¤G-æ-
R = mg, a = 0 ª¤m-«?z≈-zÔ§-G∏fiG≈-hÔ-«oÙm-±h-§Ôh-qº-zdm-q∫¤-•„º-±h-fÙG-øÀ‡P-G¤-
ºÔh. P-±Ù≈-Ø-z∫¤-±z-Ø¤≈-(elementary algebra)fÙG-GÙ§-q-G∑m-∑¤G-«tÙ≈-bÔ-G¡§-
G≈æ-§m-PG-n§≈-∫{„P-G¤-ºÔh.

                           a   =                   =                         =      g -

Gæ-bÔ-Ω¿‚P-G¤-∫GÙG-AÔm- R H¤≈-zÔ§-G∏fiG≈-øÀ‡P-q-æ-GÔG≈-{≈-m-P-±Ù≈-«oÙm-±h- a  m¤-
dG-b‡- g  æ≈-Z›P-z-ª¤m-q-§fÙP-G¤-ºÔh. hÔ-m¤- R = 0 a = g ∫{„P-z-ª¤m.)
øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ-∑¤G-G¤-«eÔP-Ω¿‚P-G¤-∫GÙG-AÔm-H¤≈-{-z-{Ôh-q∫¤-¡›G≈-m¤-GÆÙ-zÙº-Gmh-
hÙm-GZ¤≈-æ-ºG-æfi≈-<¤-ªÙh.
hP-qÙ. ∫h¤-m¤-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ∫¤-z∏Ù-h{¤z≈-VÔ-VflP-æ-ºG-æfi≈-q-ª¤m. hÔ-m¤-hPÙ≈-
qÙ-hÔ-øÀ‡P-z∑¤m-q∫¤-h›≈-≈fi-Ω¿‚P-§P-Z›P-W¤-Æ§-zM„h-m≈-PÔ≈-qº-∫IÙ-hGÙ≈-q-hÔ-ª¤m.
GZ¤≈-q. ∫h¤-m¤-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ∫¤-§HÙG≈-±h-æ-ºG-æfi≈-<¤-ªÙh. hÔ-m¤-W¤-Æ§-
§HÙG≈-±h-VÔ-z-ªÙh-q-hÔ-Æ§-H¤≈-hPÙ≈-qÛ∫¤-Ω¿‚P-G¤-∫h›≈-µ≈-§P-z-«?º-V- 1 mP-ffiG-
G¤-ªÙh. Ω¿‚P-G¤-∫GÙG-AÔm-m¤-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ-∑¤G-G¤-z∏Ù-
h{¤z≈-VÔ-VflP-hP-§HÙG≈-±h-æ-ºG-æfi≈-<¤-ªÙh.

(hqÔ-º¤≈- 15˙ øY¤h-±h- mg Ω¿‚P-G¤-∫GÙG-AÔm- R æ≈-VÔ-z-ªÙh-
m-øÀ‡P-z∑¤m-q∫¤-wh-GÙG-æ-«oÙm-±h-BÔ-G¤-ªÙh. §HÙG≈-±h-§fÙ-zÙº-
ªÙh-h›≈- R ∫wÔæ-H¤-ªÙh. R ∫h¤- mg hP-V-«[Ù§≈-H„º-«?z≈-
(R=mg)«oÙm-±h-m¤->¿h-;Ùº-zº-«¿Ôz≈-<¤-ªÙh-q-hP-. wh-GÙG-∫h¤-

§W‚G-O¤æ-•„º-±h-(Terminal velocity)h›-«¿Ôz≈-<¤-ªÙh.)

Fnet

 m

mg - R

     m

R

m

Fnet

 m

mg - R

     m
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Ω¿‚P-h<¤æ-mP-øÀ‡P-q∫¤-{-OÙ-∑¤G-h›≈-ffiP-∑¤G-«oÙm-±h-BÔh-hÔ-hÔ-m≈-≈-G∑¤∫¤-PÙ≈-≈fi-zdm-
q∫¤-§HÙG≈-±h-fÙG-∫xÙ-ª¤-ªÙh. ∫h¤-ªÙP-hGÙ≈-q∫¤-M„-§±m-m¤-{-OÙ∫¤-PÙ≈-≈fi-Ω¿‚P-G¤-∫GÙG-
AÔm-•„º-h›-∫wÔæ-H¤-ªÙh-q≈-ª¤m. hÔ-ªP-hÔ∫¤-øY¤h-±h-hP-§Z§-q-hP-økÙG-xÙG≈-≈fi-§-∫H„º-
z∫¤-zº-h›-∫wÔæ-H¤-ªÙh. {-OÙ∫¤-«eÔP-h›-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤-•„º-h›->¿h-;Ùº-VG≈-<¤-
ªÙh-q-hP-«oÙm-±h-«¿º-BÔ-G¤-§Ôh. {-OÙ-hÔ-m¤-¡¤m-b‡-ªP-qÙ-ªÙh-q-hP-hÔ-ª¤-PÙ≈-<P-VÔm-qÙ-
ªÙh-«ez≈-Ω¿‚P-G¤-∫GÙG-AÔm-H¤≈-hÔ∫¤-øY¤h-±h-hP-§Z§-qº-∫H„º-z-æ-§HÙG≈-qÙº-øÀ‡P-hGÙ≈-
<¤-§Ôh. z≈§-±flæ-hÔ-Ω¿‚P-D§≈-mP-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÙ-G∑m-±P-§º-º¤G≈-∫IÔ-hGÙ≈.
øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÙº-§HÙG≈-±h-fÙz-h›≈-Ω¿‚P-G¤-∫GÙG-AÔm-H¤-¡›G≈-<P-hPÙ≈-qÙ-hÔ∫¤-øY¤h-
±h-hP-§Z§-qº-§-∫H„º-zº-h›-§fi-§ffih-∫wÔæ-H¤-ºÔh. Gm≈-±flæ-∫h¤-{„P-«?z≈-∫y¤-«oÙm-
§Ôh-q∫¤-¡›G≈->¿h-;Ùº-VG≈-<¤-ªÙh-q≈-hPÙ≈-qÙ-æ-«oÙm-±h-∫fÙm-H¤-§Ôh. hÔ≈-m-hPÙ≈-
qÙ-∫h¤-m¤-zdm-q∫¤-§HÙG≈-±h-fÙG-øÀ‡P-G¤-ªÙh. «oÙm-±h-§W‚G-zO¤æ-«?z≈-hPÙ≈-qÙ-hÔ-m¤-
P-±Ù≈-§W‚G-O¤æ-§HÙG≈-±h-(Terminal Speed)fÙG-«¿Ôz≈-ªÙh-ºÔh-TÔ≈-zXÙh-<¤-ªÙh. Gæ-
bÔ-P-±Ù-xÙG≈-PÙ≈-æ-hGÙP≈-q-z∑Ô≈-q-«eÔ-ffiº-h›-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÙ-n§≈-æ-§º-xÙG≈-
ª¤m-m-P-±Ù≈-hPÙ≈-qÙ-hÔ-§W‚G-O¤æ-•„º-±h-(Terminal Velocity)fÙG-«¿Ôz≈-ªÙh-ºÔh-TÔ≈-
zXÙh-<¤-ªÙh. {-OÙ-ª¤m-m-hÔ∫¤-§W‚G-O¤æ-§HÙG≈-±h-m¤-«?º-V- 1 mP-≈Ôm-\¤-§¤-\º-D-
¡≈-ª¤m-q-hP-. Gm§-fÙG-m≈-§VÙP-§Dm-(Skydiver)∑¤G-ª¤m-m-hÔ∫¤-§W‚›G-O¤æ-§HÙG≈-
±h-m¤-Vfl-±Ùh 1 mP-;¤-æÙ-§¤-\º- 200 Æ§-ª¤m-q-ºÔh. Gm§-§VÙP-{Ôh-§Dm-∑¤G-
G¤≈-Gm≈-«eP≈-æ-∫H„º-z-zbP-m≈-§W‚G-O¤æ-§HÙG≈-±h-∫H„º-z-GbÙP-G¤-ºÔh. Gm§-
§VÙP-{Ôh-§Dm-H¤-§GÙ∫§-@P-q-GP-ºfiP-«SÙm-h›-zbP-z-m¤-Ω¿‚P-G¤-∫GÙG-AÔm-Z›P-h›-z∏Ù-z-
hP-§W‚G-O¤æ-§HÙG≈-±h-§P-¡Ù≈-∫fÙz-VÔh-ª¤m-q-ºÔh. §W‚G-O¤æ-H¤-§HÙG≈-±h-Z›P-
¡Ù≈-m¤-ºP-Z¤h-Gm§-∫wfiº-fP-æ¤-(Squirrel)∑¤G-øeº-@P-æG-zAP≈-bÔ-∫I‚z-<¤-ªÙh.

(hqÔ-º¤≈- 16˙ Gh›G≈-§VÙP-{Ôh-§Dm-(parachutist)øY¤h-
±h-VÔ-z-ª¤-øY¤h-±h-hÔ-Ω¿‚P-G¤-∫GÙG-AÔm-H¤≈-§Ôh-q-z∏Ù-VÔh-h›-
hÔ≈-Gh›G≈-§VÙP-{Ôh-§Dm-øY¤h-±h-ªP-z-æ≈-•„º-zº-øÀ‡P-
hGÙ≈-q-ª¤m.)
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hqÔ-º¤≈- 16 mP-z«em-q-øeº-BÔ≈-q-∑¤G-hP-zfih-§Ôh-T¤G-§fÙ-±h-GT¤G-§±flP≈-
m≈-Gh›G≈-§VÙP-{Ôh-<¤-ªÙh-qº-hGÙP≈-q-z∑Ô≈-hP-. Gæ-bÔ-BÔ≈-q-hÔ-zfih-§Ôh-æ≈-økz-
Z¤≈-∫H„º-H¤-øY¤h-VÔ-z-hP-DÙP-GZ¤≈-<¤-Gh›G≈-VÔ-VflP-±h-GT¤G-q-ªÙh-q-D-xÔ-ªÙh-m. Gh›G≈-
±h-GT¤G-q-∏Ôº-hÙm-m¤-§HÙG≈-±h-§Z§-q∫¤-fÙG-hÔ-ºÔ-ºÔº-Ω¿‚P-G¤-∫GÙG-AÔm-GT¤G-q-ªÙh-
q-æ-GÙ-hGÙ≈¸(æfi≈-G∏fiG≈-GZ¤≈-fÙG-Ω¿‚P-G¤-∫GÙG-AÔm-m¤-§VÙP-Gh›G≈-GZ¤≈-fÙG-G¤-Ω¿‚P-
G¤-∫GÙG-AÔm-hP-z«k›º-m-zØ¤-§Ôh-GbÙP-ºfiP-z-∑¤G-ª¤m¸) DÙP-GZ¤≈-(øY¤h-±h-VÔ-z∫¤-BÔ≈-
q∫§-øY¤h-±h-VflP-z∫¤-zfih-§Ôh¸)m≈-≈fi≈-≈-G∑¤º-fÙG-§º-ºÔG-G¤-ºÔh-h§. ∫h¤∫¤-æm-m¤-
§W‚G-O¤æ-H¤-§HÙG≈-±h-≈fi-æ-VÔ-z-ªÙh-q-hÔ≈-≈-G∑¤º-fÙG-§º-ffiG-G¤-ªÙh. P-±Ù≈-fÙG-
§∫¤-z≈§-}¿Ùº-§VÙP-Gh›G≈-GT¤G-q-ª¤m-q≈-hÔ-GZ¤≈-ºÔ-ºÔ∫¤-§W‚G-O¤æ-§HÙG≈-±h-<P-
GT¤G-q-ª¤m-q-hP-hÔ-æ≈-§VÙP-Gh›G≈-GZ¤≈-;-≈-G∑¤º-h›≈-T¤G-Tº-h›-ºÔG-G¤-ªÙh-q-z≈§-
∆¤h. ∫h¤-ªÙP-fz≈-§Ôh. GP-æG≈-¡Ô-m. Ω¿‚P-G¤-∫GÙG-AÔm-H¤≈-§HÙG≈-±h-æ∫P-øeÙ≈-
<¤-ªÙh. §VÙP-Gh›G≈-æ-Ω¿‚P-G¤-∫GÙG-AÔm-zfih-§Ôh-hÔ∫¤-øY¤h-±h-hP-§Z§-qº-H„º-«?z≈-
zfih-§Ôh-hÔ≈-§W‚G-O¤æ-§HÙG≈-±h-h›-«¿Ôz≈-<¤-ºÔh. ∫h¤-∫{„P-«?z≈-≈fi-BÔ≈-q-hÔ∫¤-§VÙP-
Gh›G≈-æ-Ω¿‚P-G¤-∫GÙG-AÔm-h-h›P-DÙP-ºP-G¤-øY¤h-±h-hP-§Z§-qº-∫H„º-§Ôh.  BÔ≈-q-
hÔ≈-§HÙG≈-±h-¡›G≈-VÔm-qÙº-§fi-§ffih-hÔ-«oÙm-±h-BÔ-z∫¤-«?z≈-zfih-§Ôh-hÔ-V-«[Ù§≈-¡›G≈-
≈fi-fÙG-§º-«¿Ôz≈-<¤-ªÙh. Ω¿‚P-G¤-∫GÙG-AÔm-H¤≈-BÔ≈-q-hÔ∫¤-øY¤h-±h-VÔ-z-hP-§ffim-q-ªÙP-
«¿h-h›-BÔ≈-q-hÔ≈-zfih-§Ôh-æ≈-§HÙG≈-q-øÀ‡P-hGÙ≈-<¤-ªÙh. øY¤h-±h-VÔ-z-ªÙh-q∫¤-GP-∏G-
hÔº-§W‚G-O¤æ-§HÙG≈-±h-VÔ-z-ªÙh-q-hP-.  hÔ∫¤-I‚z-∫|≈-≈fi-øY¤h-økm-GP-∏G-hÔ≈-≈-
G∑¤º-fÙG-§º-«¿Ôz≈-<¤-ªÙh.

i¤-z¸. Gm§-§VÙP-{Ôh-§Dm-∑¤G-G¤≈-Gm§-øk¤P-h›-∫wfiº-BÙh-z∑¤m-q∫¤-Gm§-I‚-∑¤G-æ≈-
§VÙP-z-ºÔh. §Ù-ºP-Ω¿‚P-zM„h-m≈-§HÙG≈-qÙº-øÀ‡P-h›≈-§Ù-ºP-G¤-«oÙm-±h-VÔ-ºfi-∫IÙ-G¤-ªÙh-
h§. ªP-m. VflP-h›-∫IÙ-G¤-ªÙh. ªP-m. ºP-≈Ùº-Gm≈-<¤-ªÙh-h§.
æm. «oÙm-±h-VflP-h›-∫IÙ-G¤-ªÙh. GP-æ-∑Ô-m. §Ù-ºP-G¤-fÙG-G¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-
Z›P-h›-∫IÙ-G¤-ªÙh. ∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤-§Ù-ºP-G¤-øY¤h-±h-æ≈-DÙ-§Ù∫¤-Ω¿‚P-G¤-∫GÙG-AÔm-
∫fÔm-q-hP-§Z§. Ω¿‚P-G¤-∫GÙG-AÔm-m¤-§HÙG≈-±h-∫wÔæ-z-hP-§Z§-h›-∫wÔæ-H¤-ªÙh-«ez≈-
∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-hP-. hÔ≈-m-«oÙm-±h-Z›P-h›-∫IÙ-G¤-ªÙh.
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 m¤∫fi-\Ùm-H¤-I‚z-hÙm-GZ¤≈-q-øeº-m.
                                  a  =                        =

mg m¤-§Ù-ºP-G¤-øY¤h-±h-hP-. R m¤-§Ù-ºP-G¤≈-ffiG-q∫¤-Ω¿‚P-G¤-∫GÙG-AÔm-ª¤m-q-ºÔh.  R

∫wÔæ-z-hP- a Z›P-h›-∫IÙ-G¤-ªÙh. §EÔm-hGÙ≈-q-∑¤G-æ-Gæ-bÔ-§Ù-ºP-•„º-±h-ºm-∫±§≈-
¡¤G-G¤-fÙG-m≈-øÀ‡P-m≈- R = mg, a = O h›-∫H„º-z-ª¤m-m-«oÙm-±h-GP-ªP-§Ôh-qº-§Ù-
ºP-zdm-q∫¤-§HÙG≈-±h-fÙG-øÀ‡P-G¤-ºÔh.

\Ô-m¤≈-(Tennis)<¤-qÙ-æÙ-GZ¤≈-m≈-GT¤G-M„m-økm-H¤-qÙ-æÙ-(regular ball) DÙG-«eÙP-ª¤m-q-
hP-GT¤G-¡Ù≈-mP-øUG≈-<¤-lÔ∫fi-º¤æ-(pellets)z;P-z-hGÙP≈-q-z∑Ô≈-hP-. qÙ-æÙ-GZ¤≈-
<¤-z∏Ù-h{¤z≈-VÔ-VflP-GT¤G-§±flP≈-ª¤m-ªP-lÔ∫fi-º¤æ-H¤≈-z;P-q∫¤-qÙ-æÙ-hÔ-M„m-økm-H¤-qÙ-æÙ-
æ≈-øY¤h-±h-VÔ-z-ªÙh. Gæ-bÔ-EÔh-<¤≈-qÙ-æÙ-∫h¤-hG-ºP-G¤-§GÙ∫¤-«eÔP-h›-∫EÔº-bÔ-h›≈-T¤G-
Tº-h›-øÀ‡P-zTflG-q-ª¤m-m-qÙ-æÙ-hÔ-GZ¤≈-h›≈-§Z§-h›-≈-G∑¤º-ffiG-G¤-ªÙh-q-«oP-G¤-ºÔh. ª¤m-
m∫P-. EÔh-<¤≈-qÙ-æÙ-hÔ-hG-DP-fÙG-G¤-ØÔ-§Ù-§fÙm-qÙ-∑¤G-m≈-GªfiG-q-ª¤m-m-øY¤h-økm-H¤-
qÙ-æÙ-hÔ-≈-G∑¤º-«SÙm-h›-ffiG-G¤-ªÙh-q-§EÔm-H¤-ºÔh. M„-§±m-GP-G¤-x¤º-m-«SÙm-h›-ffiG-G¤-ªÙh-
h§. Gmh-hÙm-hP-qÙ-øeº-m-øÀ‡P-q∫¤-h›≈-ffiP-hÔ∫¤-mP-qÙ-æÙº-§HÙG≈-±h-VÔ-z-GP-ªP-∫fÙz-
<¤-§Ôh. Ω¿‚P-G¤-∫GÙG-AÔm-ffiG-q-hÔ-n§≈-<¤-øY¤h-±h-hP-z«k›º-m-VflP-VflP-ºÔh. hÔ-m¤-M„m-
økm-H¤-qÙ-æÙ-ª¤m-m∫P-{„P-z-ºÔh. qÙ-æÙ-hÔ-hG-∫DÙº-z∫¤-h›≈-±Ùh-æ-Eh-qº-ym-zfi-ªÙh-q-
§PÙm-G≈æ-H¤≈-¡Ô≈-ffiz-<¤-§Ôh. ª¤m-m∫P-. ≈-Gm≈-§fÙm-qÙ-∑¤G-m≈-qÙ-æÙ-GªfiG-«?z≈-
qÙ-æÙ-øÀ‡P-q∫¤-§HÙG≈-±h-VÔ-z-n§≈-Ω¿‚P-G¤-∫GÙG-AÔm-VÔ-z≈-ffiG-G¤-ªÙh. qÙ-æÙ-hÔ-hG-ºÔ-
ºÔ≈-§HÙG≈-±h-GP-ºfiP-∑¤G-fÙG-ª¤m-ªP-Ω¿‚P-∫GÙG-æ-GhÙP-ffiG-GT¤G-§±flP≈-{Ôh-<¤-ªÙh.
GP-æG≈-¡Ô-m. qÙ-æÙ-ºÔ-ºÔº-z∏Ù-h{¤z≈-VÔ-VflP-GT¤G-q-ªÙh. Ω¿‚P-G¤-∫GÙG-AÔm-∫h¤-m¤-qÙ-
æÙ-ªP-z-(lighter ball)hÔ∫¤-øY¤h-±h-hP-z«k›º-m-VÔm-qÙ-∑¤G-ª¤m-ªP-. hqÔ-º¤≈- 16 mP-
§VÙP-Gh›G≈-§Dm-øeº-øY¤h-økm-qÙ-æÙ∫¤-øY¤h-±h-hP-z«k›º-m-ym-zfi-Æ§-§-GbÙG≈-§¤m. hÔ≈-
m-Ω¿‚P-G¤-∫GÙG-AÔm-GT¤G-q-ªÙh-m∫P-hÔ-hG-≈Ù-≈Ù∫¤-«oÙm-±h-§¤-∫i-z-ªÙh. ∫h¤º-¢ÙP-M„∫¤-
Gmh-hÙm-∑¤G-ªÙh. EÔh-<¤≈-hPÙ≈-qÙ-GP-ºfiP-∑¤G-G¤-«oÙm-±h-æ-hGÙP≈-q-z∑Ô≈-«?z≈-EÔh-
<¤≈-hGÙP≈-q-z∑Ô≈-xÙG≈-æ-æ§-«eÙm-VÔh-m¤∫fi-\Ùm-H¤-I‚z-hÙm-GZ¤≈-q∫¤-§±flP≈-Ø¤≈-zÔh-

Fnet

 m

mg - R

     m
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uÙh-GmP-hGÙ≈-q-∫h¤-øe-«eÔ. «oÙm-±h-m¤-GhÙ≈-±h-hP-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-GZ¤≈-<¤-z«k›º-
V-hP-GT¤G-q-ª¤m. Gmh-hÙm-∫h¤-mP-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-Z›P-h›-∫IÙ-z-hP-«oÙm-±h-
Z›P-h›-∫IÙ-G¤-ªÙh. Gæ-bÔ-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ∫¤-øY¤h-±h-hP-§Z§-qº-Ω¿‚P-G¤-∫GÙG-AÔm-
∫wÔæ-H¤-ªÙh-m-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈->¿h-;Ùº-VG≈-q-hP-«oÙm-±h-§W‚G-O¤æ-H¤-ªÙh.

(hqÔ-º¤≈- 17˙ GªÙm-xÙG≈-<¤-JÀÙøt-qÙ-æÙ-(golf ball)∑¤G-hP-Gª≈-

xÙG≈-<¤-≈¤-\ªÔ-ºÙ-wÙ§-qÙ-æÙ-(Styrofoam ball)GZ¤≈-Ω¿‚P-mP-øÀ‡P-G¤-ªÙh.

øY¤h-økm-H¤-qÙ-æÙº-Ω¿‚P-G¤-∫GÙG-AÔm-§Ôh-q-øe-zfi-ª¤m-q-hP-hÔ∫¤-«oÙm-±h-ghP-

wæ-VÔº-§Z§-H¤-ªÙh. øY¤h-ªP-G¤-qÙ-æÙº-Ω¿‚P-G¤-∫GÙG-AÔm-GP-Æ§-ªÙh-

q-hP-. hÔ≈-§W‚G-O¤æ-•„º-±h-æ-«SÙm-h›-«¿Ôz≈-<¤-ªÙh.)

m¤∫fi-\Ùm-H¤-∫G›æ-zBÙh-<¤-I‚z-hÙm-G≈fi§-q.
¡›G≈-m¤-GÙ-hÙm-«ez≈-zhÔº-«~‰h-MG-G§-∫fÔm-q-GP-ºfiP-∑¤G-
ª¤m-q-ºÔh. ∫Ùm-<P-∑¤z-±G≈-GmP-m≈-G∏¤G≈-m-¡›G≈-m¤-
ºP-Z¤h-m≈-hPÙ≈-qÙº-H„º-z-∑¤G-§-ª¤m. hÔ-m¤-hPÙ≈-qÙ-GT¤G-
hP-G∑m-∑¤G-hzº-wm-±flm-GT¤G-∫|Ôæ-fÙG-{„P-z-∑¤G-ºÔh.
fÙ-z-∑¤G-hP-dÙh-wfiº-GZ¤≈-hzº-wm-±flm-GT¤G-∫|Ôæ-{„P-z-
æ-hGÙP≈-q-z∑Ô≈-hP-. dÙh-wfiº-∑¤G-G¤-«eÔP-h›-fÙ-z≈-¡›G≈-
z«o›m-m≈-hÔ-≈∫¤-mP-h›-∫iÔm-H¤-ªÙh. ª¤m-m∫P-. ¡›G≈-∫h¤-
m¤-Gm≈-±flæ-xÔh-;-Æ§-ºÔh. º¤§-q-∫h¤∫¤-mP-fÙ-z-hÔ-∫GÙG-
q∫¤-¡›G≈-¡¤G-PÔ≈-qº-h›-ªÙh-hGÙ≈. hPÙ≈-qÙ-GP-G¤≈-«eÙz≈-
∫h¤-{¤m-H¤-ªÙh-h§. dÙh-wfiº-H¤≈-{¤m-q-ª¤m. m¤∫fi-\Ùm-H¤≈-fÙ-z≈-dÙh-wfiº-æ-«eÙz≈-¡¤G-

(hqÔ-º¤≈- 18˙ fÙ-z-hP-
d Ùh-w fiº- (stake)GZ¤≈-
hzº-wm-±flm-GT¤G-∫|Ôæ-
(Interaction)h›-∫H„º-h›≈-
GT¤G-G¤≈-G∑m-æ-«eÙz≈-
V-«[Ù§≈-{¤m-H¤-ªÙh.)
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{¤m-q-hP-dÙh-wfiº-H¤≈-fÙ-z-æ∫P-¡›G≈-¡¤G-{¤m-H¤-ªÙh-TÔ≈-hÔ∫¤-M„-§±m-G≈fiP≈-ªÙh. hÔ≈-
m-fÙ-z-hP-dÙh-wfiº-GZ¤≈-hzº-wm-±flm-GT¤G-∫|Ôæ-{„P-z∫¤-h›≈-æ-¡›G≈-V-GT¤G-ªÙh-q-
hP-. hÔ-m¤-dÙh-wfiº-æ-{-z-{Ôh-z∑¤m-q∫¤-¡›G≈-GT¤G-hP-GT¤G-¡Ù≈-hÔº-fÙ-z∫¤-«eÔP-{-z-
{Ôh-z∑¤m-q∫¤-¡›G≈-hÔ-ºÔh. hÔ-øe-zfi∫¤-zdG-hrh-<¤-æ§-m≈-m¤∫fi-\Ùm-H¤-I‚z-hÙm-G≈fi§-q∫¤-
mP-{-z-GP-ªP-ºfiP-z-∑¤G-æ-±flº-økÙG-G¤-{-z-«eÔ-zBÔh-¡›G≈-hP-æm-¡›G≈-(the law of

action & reaction)ªÙh-q∫¤-I‚z-hÙm-Gbm-∫zÔz≈-GmP-ªÙh.

I‚z-hÙm-G≈fi§-q. hPÙ≈-qÛ-∑¤G-G¤≈-hPÙ≈-qÙ-GZ¤≈-q-∑¤G-G¤-«eÔP-¡›G≈-¡¤G-m§-{¤m-±Ô-hPÙ≈-
qÙ-GZ¤≈-q≈-<P-hP-qÙº-økÙG-xÙG≈-hP-V-«[Ù§≈-<¤-¡›G≈-¡¤G-{¤m-H¤-ªÙh.

¡›G≈-GT¤G-æ-zBÔh-¡›G≈-(action force)hP-GT¤G-¡Ù≈-hÔº-æm-¡›G≈-(Reaction

force)∑Ô≈-zXÙh-<¤-ªÙh. ¡›G≈-GP-∑¤G-æ-zBÔh-¡›G≈--≈§-æm-¡›G≈-∑Ô≈-zXÙh-<P-Eh-
qº-§Ôh. Gmh-hÙm-Gæ-VÔ-z-m¤-¡›G≈-hÔ-hG-wm-±flm-GT¤G-∫|Ôæ-GT¤G-G¤-V-¡≈-ª¤m-q-
hP-. hÔ-GZ¤≈-m≈-GP-ºfiP-GT¤G-§Ôh-m-G∑m-hÔ-§Ôh-m-∫{„P-fz≈-§Ôh. hÔ-hG-xÙG≈-
PÙ≈-økÙG-xÙG≈-ª¤m-q-hP-m›≈-¡›G≈-V-«[Ù§≈-≈fi-Gm≈-ªÙh. m¤∫fi-\Ùm-H¤-I‚z-hÙm-G≈fi§-q∫¤-
zXÙh-q-∫h¤-øe-«eÔ.˙ ±zBÔh-¡›G≈-ºÔ-ºÔº-hÔ-æ≈-økÙG-q-hP-V-§Z§-H¤-æm-¡›G≈-ºÔ-ºÔ-ªÙh.±

wm-±flm-GT¤G-∫|Ôæ-±P-§∫¤-mP-¡›G≈-n§≈-M„m-h›-V∫¤-mP-∫fÙm-H¤-ªÙh. zBÔh-¡›G≈-
hP-æm-¡›G≈-GZ¤≈-<¤≈-hPÙ≈-qÙ-GZ¤≈-hzº-H¤-wm-±flm-GT¤G-∫|Ôæ-hÔ-z∏Ù-G¤-ªÙh. EÔh-
<¤≈-∑æ-z∫¤-fÙG-b‡-∫IÙ-zBÙh-{Ôh-q∫¤-«?z≈-æ-§±Ùm-m. EÔh-<¤≈-∑æ-z∫¤-PÙ≈-≈fi-«~‰h-MG-
GbÙP-z-hP-Vz≈-T¤G-∑æ-z≈-<P-EÔh-æ-«~‰h-MG-GbÙP-G¤-ªÙh. EÔh-hP-∑æ-z-GZ¤≈-wm-
±flm-h›≈-T¤G-Tº-h›-«~‰h-MG-GbÙP-G¤-ªÙh. hÔ-h›≈-EÔh-hP-∑æ-z-GZ¤≈-hzº-wm-±flm-GT¤G-
∫|Ôæ-∫{„P-G¤-ªÙh. hÔ-z∑¤m-«o›§-∫DÙº-;º-H¤-∫DÙº-æÙ-ª¤≈-æ§-D∫¤-«eÔP-«~‰h-MG-GbÙP-
z-øeº-æ§-D≈-<P-∫DÙº-æÙº-«~‰h-MG-GbÙP-G¤-ªÙh. hÔ≈-m-∫DÙº-æÙ-hP-æ§-D-GZ¤≈-wm-
±flm-«~‰h-MG-GbÙP-ºÔ≈-{Ôh-<¤-ªÙh. Aæ-Mz-q∫¤-«?z≈-EÔh-<¤≈-Vfl-Mz-b‡-«~‰h-MG-GbÙP-
z-hP-Vz≈-T¤G-Vfl-ª¤≈-<P-§h›m-PÙ≈-≈fi-EÔh-ºP-«~‰h-MG-GbÙP-G¤-ªÙh-qº-zdÔm-EÔh-ºP-
hP-Vfl-GZ¤≈-wm-±flm-«~‰h-MG-GbÙP-ºÔ≈-{Ôh-<¤-ªÙh. Gmh-hÙm-hÔ-≈Ù-≈Ùº-wm-±flm-GT¤G-∫|Ôæ-
z∏Ù-z∫¤-zBÔh-¡›G≈-hP-æm-¡›G≈-V-ºÔ-ªÙh. æm-¡›G≈-m¤-Gmh-hÙm-∫h¤-n§≈-mP-P-±Ù≈-
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∫G›æ-zBÙh-∏Ôº-z-hÔ-ºÔh. æm-¡›G≈-hÔ-hG-lº-∫GÙG-G¤≈-z∏Ù-G¤-ªÙh. hqÔº-m. ∫EG≈-
q∫¤-«eÔP-h›-ªÙh-q∫¤-§¤-∑¤G-G§-«o›§-∫DÙº-;º-∑¤G-G¤≈-hGÙ≈-PÔ≈-<¤-æm-¡›G≈-zCÊm-VÔh-zBÔh-
¡›G≈-∫{¤m-§¤-ffiz-q-∆¤h.

P-±Ù≈-¡›G≈-n§≈-hPÙ≈-qÙ-GT¤G-G¤-«eÔP-V-«[Ù§≈-¡¤P-økÙG-xÙG≈-≈fi-{-z-{Ôh-«?z≈-wm-
±flm-§Ôh-qº-∫H„º-H¤-ªÙh-q-¡Ô≈-dÙG≈-∫{„P-G¤-ªÙh. ∫Ùm-<P-zBÔh-¡›G≈-hP-æm-¡›G≈-
GZ¤≈-V-«[Ù§≈-¡¤P-økÙG-xÙG≈-≈fi-hPÙ≈-qÙ-DG-DG-«eÔP-{-z-{Ôh-«?z≈-wm-±flm-§Ôh-q-z∏Ù-G¤-
§Ôh.

(hqÔ-º¤≈- 19˙ qÙ-æÙ-«SÙm-qÙ-hP-≈Ôº-qÙ-GZ¤≈-zº-«oÙm-¡›G≈-

(impact force)<¤≈-qÙ-æÙ-h;º-qÙ-∫G›æ-zBÙh-GbÙP-z-hP-

qÙ-æÙ-mG-qÙ-∫GÙG-G¤-ªÙh.)

zBÔh-¡›G≈-m¤. ∫DÙº-æÙ≈-æ§-æ-«~‰h-MG-GbÙP-z-

hP-. økÙG-¡›G≈-m¤. æ§-H¤-PÙ≈-m≈-∫DÙº-æÙº-«~‰h-

MG-GbÙP-z-hÔ-ª¤m.

zBÔh-¡›G≈-m¤. §Ô-¡›G≈-∫wfiº-§h≈-Ω¿P≈-µ≈-«~‰h-MG-

GbÙP-z-hP-.  økÙG-¡›G≈-m¤. Ω¿P≈-µ≈-<¤≈-§Ô-¡›G≈-

∫wfiº-§hº-«~‰h-MG-GbÙP-z-hÔ-ª¤m.

zBÔh-¡›G≈-m¤. §¤-∑¤G-G¤≈-økÔ§-Ø¤z-(spring)

∫fÔm-H¤-ªÙh.

økÙG-¡›G≈-m¤. økÔ§-Ø¤z-<¤≈-§¤-hÔ-∫fÔm-H¤-ªÙh.

zBÔh-¡›G≈-m¤. ≈-PÙ≈-<¤≈-qÙ-æÙ-∫fÔm-H¤-ªÙh.

økÙG-¡›G≈-m¤. qÙ-æÙ-ª¤≈-≈∫¤-PÙ≈-∫fÔm-H¤-ªÙh.

(hqÔ-º¤≈- 20˙ zBÔh-¡›G≈-hP-økÙG-¡›G≈-GZ¤≈-§±Ùm-H¤-ªÙh. §EÔm-hGÙ≈-q-∑¤G-æ-zBÔh-¡›G≈-

A ª¤≈- B  æ-¡›G≈-{¤m-q-ª¤m-m.  økÙG-¡›G≈-m¤. B  ª¤≈- A  æ-¡›G≈-{¤m-q-ª¤m.)
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(hqÔ-º¤≈- 21˙ ¡¤P-bÙG-;›-¡›-∑¤G-G¤≈-±-æfi-§-∑¤G-∫fÔm-«?z≈-

±-æfi-§º-«oÙm-±h-BÔ-G¤-ªÙh. ±-æfi-§≈-¡¤P-bÙG-;›-¡›-x¤º-∫fÔm-

q≈-;›-¡›-æ-wm-m›≈-{„P-z-§-GbÙG≈-±-æfi-§º-wm-m›≈-∫{„P-G¤-

§Ôh. hÔ≈-m-EÔh-<¤≈-±-æfi-§-æ-ªÙh-q∫¤-¡›G≈-¡¤G-;›-¡›∫¤-«eÔP-æ-

ªÙh-q∫¤-¡›G≈-<¤≈-§Ôh-q-z∏Ù-ffiz-<¤-§Ôh-q-ª¤m.)

hqÔ-º¤≈- 21 mP-ªÙh-q∫¤-;›-¡›-hP-±-æfi-§-GZ¤≈-hzº-H¤-¡›G≈-V-(force pair)hÔº-hGÙP≈-
q-z∑Ô≈-hP-. Gæ-bÔ-P-±Ù≈-;›-¡›º-hÙ-«oP-§-{≈-qº-±-æfi-§-GT¤G-qfiº-z≈§-}¿Ù-GbP-z-
ª¤m-m. P-±Ù≈-±-æfi-§∫¤-§f∫-«?Ùº-h›-dÙG-∫Vº-H¤-«KÙº-f¤G-T¤G-|¤≈-bÔ-«KÙº-f¤G-hÔ∫¤-mP-
h›-GP-ªÙh-q-hÔº-≈¤≈-\§-(system)∑Ô≈-zXÙh-q-ª¤m. ;›-¡›≈-∫fÔm-q-hÔ-ª¤≈-≈¤≈-\§-
(system)«eÔP-¡›G≈-¡¤G-{¤m-H¤-ªÙh-q-hP-≈¤≈-\§-æ-«oÙm-±h-BÔh-<¤-ªÙh. ∫h¤º-wm-±flm-
GT¤G-∫|Ôæ-m¤-≈¤≈-\§-(±-æfi-§-)hP-x¤∫¤-hPÙ≈-qÙº-H„º-z-∑¤G-(;›-¡-›)zº-ª¤m-qº-zdÔm-
≈¤≈-\§-hÔ∫¤-mP-zBÔh-¡›G≈-hP-økÙG-¡›G≈-GZ¤≈-wm-±flm-§Ôh-q-z∏Ù-G¤-§Ôh. ±-æfi-§-ª¤≈-
≈¤≈-\§-H¤-x¤-æÙG≈-≈fi-ªÙh-q∫¤-;›-¡›∫¤-«eÔP-hÔ-hP-h›≈-§Z§-h›-¡›G≈-¡¤G-{¤m-H¤-ªÙh-q-hÔ≈-
;›-¡›º-Eh-qº-{≈-q-æ≈-±-æfi-§º-Eh-qº-{Ôh-<¤-§Ôh.

Gæ-bÔ-P-±Ù≈-≈¤≈-\§-hÔ-±-æfi-§-hP-;›-¡›-GZ¤≈-;-ª¤m-q-æ-hGÙP≈-q-z∑Ô≈-q-ª¤m-m-
hÔ-GZ¤≈-æ≈-{„P-z∫¤-¡›G≈-GZ¤≈-≈¤≈-\§-mP-h›-ªÙh-q-ª¤m. Gmh-hÙm-∫h¤-øeº-«?z≈-zBÔh-
¡›G≈-hP-økÙG-¡›G≈-n§≈-≈¤≈-\§-GT¤G-mP-∫WÙG-«?z≈-¡›G≈-hG-wm-±flm-§Ôh-q-z∏Ù-G¤-
ºÔh. Gæ-bÔ-≈¤≈-\§-«eÔP-{-z-{Ôh-q∫¤-lº-∫GÙG-G§-¡›G≈-G∑m-§Ôh-m-;›-¡›-hP-±-æfi-
§-GZ¤≈-ZÔ-∫I§-h›-«¿Ôz≈-<¤-ºÔÔh. ª¤m-m∫P-. mP-¡›G≈-wm-±flm-§Ôh-q-z∏Ù-z∫¤-AÔm-H¤≈-
≈¤≈-\§-H¤-±GhÙ≈-±h-<¤-h<¤æ-hzfi≈-±(the centre of mass)(æÔ∫fi-zh›m-q-)§-∫fÔm-«SÙm-
hP-∫fÔm-XÔ≈-æ-ªfiæ-GT¤G-ºP-h›-Gm≈-<¤-ºÔh. ≈¤≈-\§-H¤-mP-G¤-V-¡≈-<¤≈-«oÙm-±h-BÔh-
q-{Ôh-<¤-ªÙh-m∫P-≈¤≈-\§-ºP-Z¤h-<¤≈-«oÙm-±h-BÔh-q-{Ôh-<¤-§Ôh. hÔ-z∑¤m-zÔ-≈¤-zÙæ-(base

ball)mP-G¤-l›æ-ym-hzº-¡›G≈-V-§P-qÙ-ªÙh-q-hÔ-n§≈-<¤≈-zÙæ-GT¤G-b‡-∫≤¤m-H¤-ªÙh-<P-
zÙæ-«eÔP-«oÙm-±h-BÔh-q-{Ôh-<¤-§Ôh. zÙæ-æ-«oÙm-±h-zBÔh-q-æ-x¤∫¤-¡›G≈-¡¤G-PÔ≈-qº-h›-
hGÙ≈-<¤-ªÙh. hÔ-z∑¤m-¡¤P-bÙG-±-æfi-§-hP-;›-¡›-GZ¤≈-<¤-≈¤≈-\§-æ-«oÙm-±h-zBÔh-q-æ-
hÔ-GZ¤≈-«eÔP-x¤∫¤-¡›G≈-¡¤G-PÔ≈-qº-h›-hGÙ≈-q-ª¤m. (∑æ-z-hP-;›-¡›∫¤-@P-q-GZ¤≈-hzº-
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zlº-∫GÙG-{„P-z≈-∫h¤-∫{„P-G¤-ºÔh¸) Gæ-bÔ-∫h¤-§GÙ-Ω[ÙG-±-qÙ-ªÙh-m-§EÔm-hGÙ≈-q-∑¤G-
æ-m¤∫fi-\Ùm-ºP-Z¤h-æ∫P-I‚z-hÙm-G≈fi§-q∫¤-fh-«?›-Pæ-{„P-ªÙh.

(hqÔ-º¤≈- 22˙ ≈-G∑¤-m¤-|G-h›§-VÔm-qÙ-∑¤G-G¤≈-HÔm-h›-∫fÔm-H¤-

ªÙh-q-ª¤m-æ. hÔ-m¤-≈-G∑¤≈-|G-h›§-VÔm-qÙ-hÔ-¡›G≈-W¤-Æ§-H¤≈-ffiº-

h›-∫fÔm-q-hP-§Z§-H¤-ªÙh.)

≈-G∑¤≈-hPÙ≈-qÛ-∑¤G-ffiº-h›-W¤-Æ§-∫fÔm-q-øeº-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÙ≈-<P-≈-G∑¤-HÔm-h›-
∫fÔm-H¤-ªÙh-q-hÔº-ª-§±m-§fÙP-∆¤h. hPÙ≈-qÛ-∑¤G-ffiº-h›-∫fÔm-q-m¤-h›≈-M„m-øeº-§fÙP-
G¤-ªÙh. GP-æG≈-¡Ô-m. «?º-V-ºÔ-ºÔ∫¤-mP-§¤-\º- 10 ºÔ-«oÙm-±h-{„P-z-m¤-«?º-V-
GT¤G-mP-§PÙm-G≈æ-h›-«oP-ffiz-q-∑¤G-ªÙh. hÔ-hP-¡›G≈-§P-Z›P-GT¤G-q≈-GhÙ≈-±h-
¡¤m-b‡-VÔ-z-ªÙh-q∫¤-≈-G∑¤-HÔm-xÙG≈-≈fi-∫fÔm-H¤-ªÙh. ª¤m-m∫P-. hÔ≈-«oÙm-±h-VÔ≈-VflP-
Pfi-∑¤G-æ≈-BÔh-<¤-§Ôh-«ez≈-hÙ-«oP-«¿Ôz≈-§¤-ffiz-q-hP-±h-∫Wæ-§¤-ffiz-q-∫H„º-H¤-ªÙh.

i¤-z-DG
i¤-z. 1) •„º-zBÙh-§Ô-¡›G≈-∫wfiº-§h∫-∑¤G-æ-¡›G≈-ªÙh-h§.
æm. 1) •„º-zBÙh-§Ô-¡›G≈-∫wfiº-§h∫-æ-«eÙz≈-§Ôh. ¡›G≈-∑Ô≈-q-m¤-hPÙ≈-qÙ-GP-
ªP-ºfiP-z-∑¤G-æ-ªÙh-q-hqÔº-m-GhÙ≈-±h-øe-zfi-hÔ-∫i-GP-ªP-§-ª¤m. hÔ-m¤-hPÙ≈-qÙ-GT¤G-
hP-G∑m-hzº-wm-±flm-GT¤G-∫|Ôæ-∑¤G-G¤-xÔh-;-ª¤m-q-ºÔh. •„º-zBÙh-§Ô-¡›G≈-∫wfiº-
§h∫-æ-hPÙ≈-qÙ-G∑m-∑¤G-hP-wm-±flm-GT¤G-∫|Ôæ-{„P-«?z≈-hÔ∫¤-«eÔP-¡›G≈-¡¤G-¢¤m-ffiz-
q∫¤-m›≈-q-ªÙh. ∫Ùm-<P-hÔ-ºP-Z¤h-hPÙ≈-qÙ-∑¤G-ª¤m-q∫¤-V-m≈-¡›G≈-GP-ªP-§Ôh. ∫{„P-
∫H„º-æÔ∫fi-GZ¤≈-mP-•„º-zBÙh-§Ô-¡›G≈-∫wfiº-§h∫-æ-∫G›æ-zBÙh-m›≈-¡›G≈-hP-∫G›æ-±h-
GZ¤≈-;-ªÙh-q-zøe-G¤-ª¤m.
i¤-z. 2) P-±Ù≈-≈-G∑¤≈-π-z-∫fÔm-H¤-ªÙh-q-¡Ô≈-dÙG≈-{„P-ªÙh. ∫h¤≈-π-z≈-<P-≈-
G∑¤-∫fÔm-H¤-ªÙh-q-GÙ-z-ª¤m-m§.
æm. 2) ∫h¤≈-π-z≈-<P-≈-G∑¤-∫fÔm-H¤-ªÙh-q-GÙ-G¤-ªÙh. ∫fÔm-q-§¤-∫i-z-GZ¤≈-;≈-
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≈-G∑¤-hP-π-z-GZ¤≈-hzº-wm-±flm-GT¤G-∫|Ôæ-H¤-∫fÔm-¡›G≈-hP-∫|Ôæ-z∫¤-zBÔh-¡›G≈-
hP-økÙG-¡›G≈-GZ¤≈-<¤-¡›G≈-V-∑¤G-z∏Ù-G¤-ªÙh.  1) ≈-G∑¤≈-π-z-∫fÔm-H¤-ªÙh-ºÔh-
TÔ≈-hP-. 2) hÔ-z∑¤m-π-z≈-<P-∫≤§-J¿¤P-∫fÔm-H¤-ªÙh-ºÔh-TÔ≈-zXÙh-m-∫I¤G  ª¤m-
m∫P¸.  ∫h¤-æ-Z¤-π-GZ¤≈-wm-±flm-GT¤G-G¤≈-GT¤G-æ-h›≈-T¤G-Tº-h›-∫fÔm-q∫¤-wm-±flm-
GT¤G-∫|Ôæ-AP-q-∑¤G-b‡-z≈§-}¿Ù-GbP-z-m¤-n§-hrÙh-VÔ-z-ª¤m.
i¤-z. 3) zBÔh-¡›G≈-hP-økÙG-¡›G≈-GZ¤≈-V-«[Ù§≈-¡¤P-æ§-xÙG≈-økÙG-xÙG≈-≈fi-bG-
bG-ªÙh-qº-zdÔm-hPÙ≈-qÛ-∑¤G-«eÔP-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-¡¤G-W¤-øeº-Gm≈-≈§.
æm. 3) hPÙ≈-qÙ-GP-ªP-ºfiP-z-∑¤G-æ-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤-hPÙ≈-qÙ-hÔ∫¤-«eÔP-zBÔh-
q∫¤-§Z§-¢Ùº-H¤-¡›G≈-hÔ-ª¤m-hqÔº-m-zBÔh-¡›G≈-øe-zfi. hPÙ≈-qÙ-hÔ-æ≈-økÙG-¡›G≈-{„P-
z-m¤-hPÙ≈-qÙ-G∑m-«eÔP-æ≈-hÙm-{Ôh-q-ª¤m. hqÔº-m. EÔh-<¤≈-øUG≈-\¤m-(Can)∑¤G-æ-
@P-q≈-z∑›-«?z≈-øUG≈-\¤m-hÔ≈-<P-EÔh-æ-Mz-PÙ≈-≈fi-z∑›-ª¤-ªÙh. ª¤¤m-m∫P-. @P-q≈-
øUG≈-\¤m-æ-z∑›-z∫¤-¡›G≈-AP-q-hÔ-¢¤m-H¤-ªÙh. øUG≈-\¤m-hÔ-Ω¿‚P-zM„h-m≈-∫IÙ-z∫¤-M„-
§±m-m¤-øUG≈-\¤m-H¤≈-zBÔh-¡›G≈-DÙ-m-§-GbÙG≈-•ÙP-G¤-§Ôh. økÙG-¡›G≈-m¤-øUG≈-\¤m-
H¤-PÙ≈-m≈-{¤m-q-æ≈-øUG≈-\¤¤m-«eÔP-h›-økÙG-¡›G≈-wÙG≈-<¤-§Ôh. økÙG-¡›G≈-æ-zdÔm-m≈-
EÔh-ºP-G¤-@P-q∫¤-«oÙm-±h-Z›P-h›-∫IÙ-G¤-ªÙh.  ∫Ùm-<P-øUG≈-\¤m-H¤≈-ºP-æ-GP-{„P-
z-n§≈-•ÙP-z-§-GbÙG≈-hÔ≈-@P-qº-GP-{≈-q-n§≈-•ÙP-G¤-§Ôh. EÔh-<¤≈-hPÙ≈-qÙ-∑¤G-
«eÔP-¡›G≈-{„P-z-n§≈-hPÙ≈-qÙ-hÔ≈-h›≈-§±flP≈-≈fi-hPÙ≈-qÙ-G∑m-GP-ºfiP-∑¤G-æ-¡›G≈-{¤m-
q-hÔ≈-§Ôh-q-z∏Ù-ffiz-<¤-§Ôh.

i¤-z. 4) EÔh-<¤≈-Ω¿‚P-§Ôh-«eÙP-≈P≈-¡¤G-mP-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ-∑¤G-G¤-zBÔh-¡›G≈-
hP-økÙG-¡›G≈-GZ¤≈-PÙ≈-∫≤¤m-{Ôh-ffiz-z§.
æm. 4) Gm≈-«eP≈-GP-∫i-∑¤G-mP-zBÔh-¡›G≈-hP-økÙG-¡›G≈-GZ¤≈-V-PÙ≈-∫≤¤m-q-
æ-fÙG-§º-hPÙ≈-qÙ-wm-±flm-GT¤G-∫|Ôæ-H¤-Vº-GbÙG≈-q-GZ¤≈-PÙ≈-∫≤¤m-hGÙ≈. hPÙ≈-
qÙ-GP-ªP-ºfiP-z-∑¤G-hPÙ≈-qÙ-G∑m-∑¤G-æ-wm-±flm-GT¤G-∫|Ôæ-{Ôh-<¤-ªÙh. ∫h¤º-≈-G∑¤-
m¤-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÙ-hP-§Z§-h›-∫fÔm-m›≈-PP-wm-±flm-GT¤G-∫|Ôæ-{Ôh-<¤-ªÙh. hÔ≈-
m-≈-G∑¤≈-hPÙ≈-qÙ-∑¤G-ffiº-h›-∫fÔm-H¤-ªÙh-q-hÔº-zBÔh-¡›G≈-(action)∑Ô≈-zXÙh-hGÙ≈. hÔ-
hP-h›≈-§±flP≈-hPÙ≈-qÙ≈-G∑¤-HÔm-h›-∫fÔm-H¤-ªÙh-q-hÔº-økÙG-¡›G≈-(reaction)∑Ô≈-zXÙh-hGÙ≈.
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i¤-z. 5) øUÙG-ØÔ∫¤-«eÔP-h›-ªÙh-q∫¤-hÔz-T¤G-hÔ∫¤-mP-h›-l›æ-ym-wm-±flm-H¤-¡›G≈-FG-F¤G-
VÔm-qÙ≈-{-z-{Ôh-<¤-ªÙh-q-æ≈-hÔ≈-ºP-m›≈-<¤-fÙG-m≈-«oÙm-±h-T¤-x¤º-BÔh-<¤-§Ôh-h§.
æm. 5) hÔz-∫h¤∫¤-mP-l›æ-ym-wm-±flm-H¤-¡›G≈-ºÔ-ºÔ-m≈-hÔz-mP-G¤-zBÔh-¡›G≈-hP-
økÙG-¡›G≈-V-ª¤-V-¡≈-ª¤m-q-ºÔh. ¡›G≈-W¤-Æ§-ªÙh-§¤m-æ-§-øeÙ≈-qº-¡›G≈-hÔ-hG-z«kÙ§≈-
m->¿h-;Ùº-h›-∫H„º-H¤-ªÙh. ∫h¤≈-m¤∫fi-\Ùm-H¤-I‚z-hÙm-hP-qÙ-hÔz-hÔº-¢º-ffiz-qº-z∏Ù≈-ªÙh.
hÔz-hÔº-x¤∫¤-¡›G≈-¡¤G-G¤≈-{-z-§-{Ôh-zº-h›-hÔ-æ-«oÙm-±h->¿h-;Ùº-h›-Gm≈-<¤-ºÔh.

(hqÔ-º¤≈- 23˙ x¤º-∫wfih-§Ô-§h∫¤-PÙ≈-≈fi-¡›G≈-{¤m-q-m¤-§hÔ∫fi-∫wÔm-q∫¤-¡›G≈-hP-§Z§-q-

ª¤m. hÔ-∫i-ª¤m-m-M„-§±m-GP-G¤-x¤º-§Ô-§h∫-æ≈-§hÔ∫fi-æ-«oÙm-±h-VÔ-z-{¤m-H¤-ªÙh-h§.)

hqÔ-§±Ùm-§PÙm-G≈æ-VflP-z-∑¤G-G¤≈-Gmh-hÙm-∫h¤-D-G≈æ-z∏Ù-ª¤-ºÔh. §Ô-§h∫-∑¤G-z∑›-
«?z≈-§hÔ∫fi-«eÔP-¡›G≈-W¤-Æ§-{¤m-q-hP-§Ô-§h∫¤-«eÔP-æ-økÙG-¡›G≈-{„P-z-§Z§-q-ª¤m. hÔ≈-
m-§Ô-§h∫-ª¤≈-x¤º-∫wÔm-H¤-ªÙh. ¡›G≈-hÔ-hG-VÔ-VflP-§Z§-q-ªÙh-q≈-M„-§±m-GP-G¤-x¤º-
§Ô-§h≈-§hÔ∫fi-hP-§HÙG≈-±h-§Z§-qº-x¤º-∫wÔm-{Ôh-<¤-§Ôh-h§. ∫G›æ-zBÙh-∫H„º-
z-∫IÙ-z-æ-zdG-hrh-{≈-q-øeº-m-m¤∫fi-\Ùm-H¤-I‚z-hÙm-GZ¤≈-q≈-hÔ∫¤-mP-GhÙ≈-±h-ªÙh-
q-hÔ∫P-P-±Ù≈-hGÙP≈-q-z∑Ô≈-hGÙ≈-q-im-G≈Ù-GmP-G¤-ªÙh. P-±Ù≈- F G¤≈-zBÔh-¡›G≈-
hP-økÙG-¡›G≈-GZ¤≈-hP-  m G¤≈-§hÔ∫fi∫¤-GhÙ≈-±h-§±Ùm-q-hP- m G¤≈-§Ô-§h∫-VÔ-z-
ª¤-GhÙ≈-±h-§±Ùm-q-ª¤m-m. §hÔ∫fi-hP-§Ô-§h∫-GZ¤≈-<¤-«oÙm-±h-m¤-¡›G≈-hP-GhÙ≈-±h-
zº-H¤-z«k›º-V-}¿P≈-bÔ-Ω[Ôh-<¤-ºÔh. §hÔ∫fi-ª¤-«oÙm-±h-m¤-§m-PG-∫h¤-æ≈-{„P-z-ª¤m.

                                                               =    a
 F

m
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x¤º-∫wfih-§Ô-§h∫¤-«oÙm-±h-m¤-§m-PG-∫h¤≈-«eÙm-H¤-ªÙh.

                                             =    a

P-±Ù≈-M„-§±m-GP-G¤-x¤º-§hÔ∫fi-ª¤-∫G›æ-zBÙh-∫H„º-z-m¤-§Ô-§h∫¤-∫G›æ-zBÙh-<¤-∫H„º-
z-æ-øeÙ≈-bÔ-§±flP≈-z«k›º-H¤≈-¡¤m-b‡-VÔm-qÙ-ª¤m-q-§fÙP-G¤-ªÙh. ∫wfiæ-z∫¤-¡›G≈-∫h¤-m¤-
GhÙ≈-±h-VflP-Pfi-∑¤G-G¤≈-V-∫GÙh-{≈-m-«oÙm-±h-VÔm-qÙ-CÊm-H¤-ªÙh. hÔ-z∑¤m-¡›G≈-hÔ-ºP-
GhÙ≈-±h-VÔm-qÙ-∑¤G-G¤≈-V-∫GÙh-{≈-m-«oÙm-±h-VflP-Pfi-z∏Ù-G¤-ªÙh. GhÙ≈-±h-hP-§fº-
∫|≈-«oÙm-±h-mP-Eh-qº-«eÙm-M„∫¤-VÔh-P-±Ù≈-z∏Ù-h{¤z≈-∫i-§¤m-økm-q∫¤-dG≈-zÔh-uÙh-
{≈-ªÙh. øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ∫¤-hqÔ-§±Ùm-∑¤G-æ-x¤º-zøe≈-GmP-m-∫≤§-J¿¤P-G¤-«oÙm-
±h-<¤≈-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÙ-æ-±flº-økÙG-{Ôh-§¤m-§±Ùm-VÔh-Gæ-bÔ-P-±Ù≈-dG≈-hÔ-M-zBÔh-
zbP-z-ª¤m-m-∫≤§-J¿¤P-G¤-GhÙ≈-±h- m m¤-VÔ≈-§f∫-ª≈-∑¤G-mP-ª¤m-hGÙ≈. øÀ‡P-z∑¤m-
q∫¤-hPÙ≈-qÙ-hÔ∫¤-øY¤h-±h-<¤-¡›G≈- F  m¤-hPÙ≈-qÙ-hÔ∫¤-GhÙ≈-±h-VÔm-qÙ-ª¤≈-V-∫GÙh-{≈-
q-hÔ≈-§f∫-§º-¡¤m-b‡-VflP-z∫¤- a mP-∫I‚z-<¤-ªÙh. hÔ≈-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ∫¤-xÙG≈-
≈fi-∫≤§-J¿¤P-G¤-«oÙm-±h-§±Ùm-H¤-ªÙh.

(hqÔ-º¤≈- 24˙ hPÙ≈-qÙ- A  hP-hPÙ≈-qÙ- B hÔ-hG-GP-G¤≈-GP-

xÙG≈-≈fi-øÀ‡P-G¤-ªÙh-h§. hPÙ≈-qÙ-hÔ-hG-ºÔ-ºÔ∫¤-«oÙm-±h-wm-±flm-øeÙ≈-I‚z-

<¤-GhÙ≈-±h-hP-∫|Ôæ-z-ªÙh-h§.)

P-±Ù≈-hPÙ≈-qÙ-øÀ‡P-z∑¤m-q-æ-øeÙ≈-bÔ-≈-G∑¤º-«oÙm-±h-ym-zfi-BÔ-G¤-ªÙh-
q-hÔ-hqÔ-º¤≈- 24 mP-z«em-q-øeº- e  zº-zM„h- a G∏∫-«?º-
H¤-hPÙ≈-qÙ-GZ¤≈-<¤-hqÔ-§±Ùm-æ-hGÙP≈-q-z∑Ô≈-q∫¤-fÙG-h-h›P-æ§-
xÙG≈-G∑m-∑¤G-m≈-§fÙP-ffiz-<¤-ªÙh. hPÙ≈-qÙ- A hP- B  GZ¤≈-
zº-H¤-¡›G≈-n§≈-Gmh-hÙm-ºÔ-ºÔº-VÔ-VflP-§Z§-¡¤P-økÙG-xÙG≈-≈fi-
ªÙh-q-ºÔh. Gæ-bÔ-G∏∫-«?º- A H¤-«oÙm-±h- a mP-§¤-§PÙm-q∫¤-±flæ-h›-Gm≈-<¤-ªÙh-m.
GP-h›-GhÙ≈-±h-wm-±flm-Eh-qº-¡¤m-b‡-Z›P-Pfi-ªÙh-q∫¤- b  mP-§P-z-G≈æ-H¤-ªÙh.

 F

m
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hPÙ≈-qÙ-GhÙ≈-±h-V-§Z§-ªÙh-≈- c  hÔº-hPÙ≈-qÙ- A  G¤-«oÙm-±h-m¤-hPÙ≈-qÙ- B æ-
G≈æ-z-øeº-G≈æ-H¤-ªÙh. hÔ-m≈-§fi-§ffih-hÔ- d mP-hPÙ≈-qÙ- A G¤-«oÙm-±h-§PÙm-qº-
§P-z-G≈æ-z-hP-.  e mP-hÔ-z≈-<P-§P-z-G≈æ-z-§fÙP-G¤-ªÙh. hÔ≈-m-EÔh-ºP-∆z-
§ffiº-m≈-zz≈-h›≈-∆P-æ§-EÔh-ºP-∫yh-h›-ym-zfi-ªº-ªÙP-G¤-ªÙh.

Gæ-bÔ-P-±Ù≈-§Ô-§h∫-∑¤G-x¤º-∫wfih-q∫§-ªP-m-§Ô-§h∫-hÔ-Mz-«eÔ-§hÔ∫fi-m≈-«~‰h-MG-{„P-
z∫¤-z≈§-±flæ-hÔ-M-zBÔh-zbP-z-ª¤m-m-P-±Ù≈-§Ô-¡›G≈-∫wfiº-§h∫-§h›m-∫wfiæ-
(propulsion){„P-«eP≈-«?Ùº-¡Ô≈-<¤-ºÔh. §hÔ∫fi-ºÔ-∫wÔm-q∫¤-h›≈-±Ùh-ºÔº-∫y‚æ-º¤G≈-
§Ô-§h∫-∑¤G-x¤º-∫wfih-{Ôh-q-æ-hGÙP≈-q-z∑Ô≈-hP-. hqÔ-º¤≈- 25 mP-z«em-q-øeº-
Gæ-bÔ-∫y‚æ-º¤G≈-§Ô-§h∫-∑¤G-HÔm-xÙG≈-M„G≈-q∫¤-J¿ÙG-«?›h-T¤G-æ-OÙG≈-bÔ-«eÔP-ffiº-h›-
∫IÙ-M„º-ºP-hzP-ªÙh-m-hÔ≈-§hÔ∫fi-∑¤G-ffiº-h›-∫wP≈-q-hP-ºP-Z¤h-HÔm-xÙG≈-≈fi-«oÙm-±h-
BÔ-G¤-ºÔh. §Ô-¡›G≈-∫wfiº-§h∫-∑¤G-<P-x¤º-x„P-z∫¤-Ω¿‚P-µ≈-∏h-q-n§≈-m≈-§fi-§ffih-
hÔ-x¤º-∫wfih-z∑¤m-«oÙm-±h-zBÔh-hÔ-HÔm-xÙG≈-h›-∫IÙ-G¤-ªÙh. Ω¿‚P-µ≈-hÔ∫¤-∫h›≈-µ≈-ºÔ-ºÔ-
n§≈-hqÔ-º¤≈- 26 mP-z«em-q-øeº-§hÔ∫fi-y-§Ù-§Ô-¡›G≈-∫wfiº-§h∫-m≈-∫wÔm-q-hP-§±flP≈-
<¤-ªÙh.

u¤º-zbP-G¤-z≈§-±flæ-∫F‚æ-z-∑¤G-æ-§Ô-¡›G≈-∫wfiº-§h∫-∑¤G-Ω¿‚P-µ≈-∏h-q-n§≈-
<¤≈-Ω¿‚P-D§≈-æ-¡›G≈-AÔm-{≈-m≈-§h›m-∫wfiæ-{Ôh-<¤-ªÙh-q-z≈§-H¤-ªÙh. x¤-æÙ- 1900
«S-h›≈-Æ§-mP-§Ô-¡›G≈-∫wfiº-§h∫-G≈º-GbÙh-§-{≈-GÙP-h›-§¤-§P-qÙ-∑¤G-G¤≈-π-z∫¤-IÙP-
∫EÔº-mP-§Ô-¡›G≈-∫wfiº-§h∫-GbÙP-ffiz-§¤-∆¤h-q-∑¤G-hP-. hÔ∫¤-M„-§±m-m¤-§Ô-¡›G≈-∫wfiº-

(hqÔ-º¤≈- 25˙ ∫y‚æ-
º¤G≈-§Ô-§h∫-m¤-§hÔ∫fi-
∫wÔm-q-æ≈-x¤º-∫wfih-
{≈-bÔ-HÔm-xÙG≈-≈fi-
∫≤ÔG≈-<¤-ªÙh.)

(hqÔ-º¤≈- 26˙ §Ô-
¡›G≈-∫wfiº-§h∫-m¤-
∫h›≈-µ≈-<¤-§hÔ∫fi-(mo-

lecular- bullets)∫wÔm-
q-æ≈-x¤º-∫wfih-{≈-bÔ-
HÔm-h›-∫≤ÔG≈-<¤-ªÙh.)
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§h∫-æ-ºP-Z¤h-«~‰h-MG-GbÙP-§Dm-H¤-Ω¿‚P-G¤-h<¤æ-∫DÙº-§Ôh-q∫¤-AÔm-H¤≈-π-z∫¤-mP-§Ô-
¡›G≈-∫wfiº-§h∫-∫IÙ-ffiz-<¤-§Ôh-q-hGÙP≈-ªÙh. ∫h¤-m¤-§Ô-§h∫-∑¤G-hÔ∫¤-§hÔ∫fi-æ-GP-m≈-
«~‰h-MG-GbÙP-z∫¤-Ω¿‚P-∑¤G-§-{„P-zº-h›-x¤º-∫wfih-{Ôh-<¤-§-ºÔh-TÔ≈-zXÙh-q-hP-GT¤G-q-
ºÔh. ∫h¤-m¤-iP-zhÔm-∑¤G-§-ºÔh. §Ô-¡›G≈-∫wfiº-§h∫-hP-x¤º-∫wfih-{„P-z∫¤-§Ô-§h∫-
GZ¤≈-<¤≈-«oÙm-±h-BÔ≈-q-m¤-Ω¿‚P-æ-«~‰h-MG-T¤G-{„P-z-æ≈-§¤m. hÔ-m¤-Ω¿‚P-ªÙh-§Ôh-æ-§-
øeÙ≈-qº-hÔ-hG-G¤≈-∫wP≈-q∫¤-§hÔ∫fi-ª¤≈-z∏Ù≈-q∫¤-økÙG-¡›G≈-æ-zdÔm-m≈-{„P-z-ª¤m. §Ô-
¡›G≈-∫wfiº-§h∫-∑¤G-G¤≈-Ω¿‚P-D§≈-æ≈-zLæ-z∫¤-Gm≈-≈fi-hÔ∫¤-§HÙG≈-±h-æ-D-Gbh-
GTÙG-M„∫¤-Ω¿‚P-G¤-∫GÙG-AÔm-§Ôh-q≈-hÔ-øeº-æÔG≈-qº-∫{„P-z-ª¤m.

(hqÔ-º¤≈- 27˙ m¤∫fi-\Ùm-H¤-I‚z-hÙm-G≈fi§-
q≈-∫IÔæ-hÙm-h›-EÔh-<¤≈-G∑m-æ-±flº-§-ºÔG-

qº-ºÔG-ffiz-<¤-§Ôh-q-ª¤m.)

m¤∫fi-\Ùm-H¤-I‚z-hÙm-G≈fi§-q-zÔh-uÙh-q∫¤-fÙG-fh-∫wfiº-Gm§-I‚-(helicopter)∑¤G-æ-ªº-
∫hÔG≈-<¤-¡›G≈-W¤-øeº-{„P-§¤m-P-±Ù≈-¡Ô≈-ffiz-<¤-ºÔh. hÔ∫¤->¿ÙP-∫DÙº-H¤-D-(whirling

blade)h{¤z≈-n§≈-Ω¿‚P-l›æ-æ-§º-¡›G≈-GmÙm-zH¤-VÔh-<¤-z∏Ù-øeº-zTÙ≈-ªÙh¸(zBÔh-
¡›G≈¸) Ω¿‚P-G¤≈->¿ÙP-∫DÙº-H¤-D-n§≈-HÔm-xÙG≈-≈fi-«~‰h-MG-GbÙP-G¤-ªÙh¸(økÙG-¡›G≈¸)
HÔm-h›-økÙG-¡›G≈-{„P-z-∫h¤-æ-∫hÔG≈-q-(lift)∑Ô≈-zXÙh-<¤-ªÙh. ªº-∫hÔG≈-∫h¤-Gm§-
I‚∫¤-(Craft)øY¤h-±h-hP-V-«[Ù§≈-≈fi-H„º-±Ô-fh-∫wfiº-Gm§-I‚-hÔ-Ω¿‚P-h<¤æ-mP-øk¤P-G¤-ºÔh.
ªº-∫hÔG≈-hÔ-hÔ-æ≈-¡›G≈-VÔº-H„º-±Ô-fh-∫wfiº-Gm§-I‚-hÔ-HÔm-h›-∫≤ÔG≈-<¤-ºÔh. Gmh-
hÙm-∫h¤-{-hP-Gm§-I‚-n§≈-æ∫P-§±flP≈-<¤-ªÙh-q-ºÔh. {-∑¤G-Ω¿‚P-ffiº-h›-«~‰h-MG-{≈-
bÔ-m§-§Dº-∫wfiº-H¤-ªÙh.  hÔ-hP-h›≈-§±flP≈-Ω¿‚P-G¤≈-<P-{-hÔ-ªº-HÔm-h›-∫hÔG≈-<¤-
ªÙh. {-∑¤G-m§-§Dº-øk¤P-«?z≈-hÔ∫¤-G¡ÙG-q-æ-z∏Ù-øe-z∏Ù≈-m≈-∫G›æ-zBÙh-GbÙP-z∫¤-
Ω¿‚P-l›æ-n§≈-ffiº-h›-∫EÙG-G¤-ºÔh. xÙG≈-GT¤G-æ-ym-zfi-G›G-q∫¤-G¡ÙG-q-±flº-{„P-z∫¤-
Ω¿‚P-∫EÙG-q-hÔ≈-Gm§-I‚-ªº-∫hÔG≈-{Ôh-<¤-ªÙh. hÔ∫¤-ªº-∫hÔG≈-zhG-Zº-{-VÔh-Ω¿‚P-
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n§≈-§fi-§ffih-hÔ-ffiº-h›-«~‰h-MG-GbÙP-hGÙ≈-<¤-ªÙh. ∫h¤-øe∫¤-ZÔ-zº-§DÙ-z∫¤-Ω¿‚P-m¤-Gm§-
I‚-§h›m-h›-∫G›æ-zBÙh-{≈-q-æ≈-∫I‚z-<¤-ªÙh. Gm§-I‚-§h›m-∫wfih-∫y‚æ-V≈-ªÙh-q-n§≈-
m¤-§h›m-∫wfih-∫y‚æ-V≈-<¤≈-Ω¿‚P-n§≈-Mz-b‡-«~‰h-MG-{Ôh-q-hP-h›≈-§±flP≈-Ω¿‚P-G¤≈-<P-
§h›m-∫wfih-∫y‚æ-V≈-§h›m-h›-«~‰h-MG-GbÙP-G¤-ªÙh. WÔ\-Gm§-I‚-øe-zfiº-V-z∑G-m-hÔ≈-
∏h-q∫¤-Ω¿‚P-µ≈-n§≈-Mz-b‡-«~‰h-MG-GbÙP-z-hP-∏h-Ω¿‚P-G¤≈-WÔ\-hÔ-§h›m-h›-«~‰h-MG-GbÙP-
G¤-ªÙh.

i¤-z. 1) «o›§-∫DÙº-;º-∑¤G-æ§-∑¤G-fÙG-«oÙm-±h-BÔ-G¤-ªÙh. ;º-hÔ-∫G›æ-zBÙh-GbÙP-
z∫¤-¡›G≈-hÔ-GP-ª¤m-m§.
æm. 1) «o›§-∫DÙº-;º-æ-«~‰h-MG-GbÙP-§Dm-hÔ-æ§-D-ºÔh. Ω¿‚P-G¤-∫GÙG-AÔm-wfih-
q∫¤-«o›§-∫DÙº-;º-«eÔP-∫yÔh-¡›G≈-{¤m-§Dm-m¤-æ§-D-DÙ-m-ª¤m. æ§-D≈-∫yÔh-¡›G≈-
W¤-øeº-{¤m-H¤-ªÙh-h§. «o›§-∫DÙº-;º-H¤-∫DÙº-æÙ-∫DÙº-z-hÔ≈-æ§-Dº-Mz-PÙ≈-≈fi-«~‰h-
MG-GbÙP-G¤-ªÙh-(zBÔh-¡›G≈-) h›≈-§±flP≈-≈fi-æ§-D≈-<P-∫DÙº-æÙº-§h›m-h›-«~‰h-MG-
GbÙP-G¤-ªÙh¸(økÙG-¡›G≈-) hÔ-GP-∫i-∑¤G-∫h›G-G§.
i¤-z. 2) VÔ≈-¡¤m-b‡-§HÙG≈-q∫¤-«o›§-∫DÙº-«~-≈¤-∑¤G-hP-∫zfi-∑¤G-GhÙP-D-Mz-q-ºÔh.
hÔ-GZ¤≈-ffiG-q∫¤-¡›G≈-<¤≈-Z§-P-z∫¤-∫zfi-hÔ-Ω¿‚P-ªÙæ-(Windshield)«eÔP-O-«?h-zT≈-ffiG-
q-(splatter)ºÔh. ∫zfi-hÔ≈-XÔ≈-§±flP≈-<¤-«eÙz≈-¡¤G-Ω¿‚P-ªÙÙæ-PÙ≈-≈fi-{¤m-q-hÔ-VÔ-z-ªÙh-h§-
VflP-z-ªÙh. ªP-m-GT¤G-qº-Gm≈-q-ª¤m.  hÔ-æ≈-«o›§-∫DÙº-«~-≈¤-fÙG-æ-«oÙm-±h-VG≈-
q-hÔ-∫zfi-hÔ-æ≈-§P-z-ªÙh-h§-Z›P-z-ªÙh. ªP-m. GT¤G-qº-Gm≈-q-ª¤m.
æm. 2) ¡›G≈-hÔ-GZ¤≈-VÔ-VflP-±h-GT¤G-q-ºÔh. GP-ª¤m-∑Ô-m. hÔ-hG-G¤≈-zBÔh-
¡›G≈-hP-økÙG-¡›G≈-<¤-V-«o›§-∫DÙº-«~-≈¤-hP-∫zfi-GZ¤≈-hzº-wm-±flm-∫|Ôæ-z-hÔ-z∏Ù-ª¤-ªÙh.
ª¤m-m∫P-. hÔ-hG-G¤-«oÙm-±h-m¤-¡¤m-b‡-f-hh-ª¤m. GP-æG≈-¡Ô-m. hÔ-hG-G¤-GhÙ≈-±h-
f-hh-ºÔh. ∫zfi-hÔº-«oÙm-±h-VG≈-±h-VÔm-qÙ-hP-±z≈-VÔm-∑¤G-•ÙP-z-hP-«o›§-∫DÙº-«~-
≈¤-æ-VG≈-±h-VÔ≈-y-§Ù-∑¤G-æ≈-•ÙP-G¤-§Ôh. VG≈-±h-hÔ-m¤-¡¤m-b‡-y-z≈-«~-≈¤-hæ-øÀÙh-
h›-H„º-z-m¤-hÔ∫¤-mP-G¤-∫I‚æ-§¤-±Ù≈-hÙ-«oP-{„P-G¤-§Ôh. ª¤m-m∫P-. hqÔº-m. Gæ-bÔ-∫zfi-hÔ-
«o›§-∫DÙº-«~-≈¤-G∑m-∑¤G-øe-zfiº-VÔm-qÙ-ªÙh-m-«~-≈¤-hæ-øÀÙh-h›-H„º-z-G≈æ-qÙº-§PÙm-ffiz-<¤-ºÔh.
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m¤∫fi-\Ùm-H¤-I‚z-hÙm-G≈fi§-q-hÔ-ªfiæ-GP-≈º-æ≈-hÙm-{Ôh-<¤-ªÙh-q-P-±Ù≈-§fÙP-G¤-ªÙh.
Z-∑¤G-G¤≈-Z-G¡ÙG-G¤-Mz-PÙ≈-≈fi-Vfl-«~‰h-MG-GbÙP-G¤-ªÙh-q-hP-Vfl≈-<P-Z-§h›m-h›-«~‰h-MG-
GbÙP-G¤-ªÙh. Ω¿‚P-G¤≈-¡¤P-«kÙP-G¤-ªæ-G∫¤-PÙ≈-≈fi-«~‰h-MG-GbÙP-z-hP-ªæ-G≈-<P-Ω¿‚P-
æ-«~‰h-MG-GbÙP-G¤-ªÙh-q≈-hÔ-æ≈-P-±Ùº-≈¤-O-∫{„P-G¤-ªÙh. ¡›G≈-n§≈-hPÙ≈-qÙ-∫i-§¤m-
wm-±flm-hzº-GT¤G-∫|Ôæ-{Ôh-q-n§≈-ª¤m. ffiG-∫yh-±P-§º-GZ¤≈-<¤-ºP-z∑¤m-
(twoness)ºÔ-Z›P-§fº-hGÙ≈-<¤-ªÙh-ºÔh. hPÙ≈-qÙ-GT¤G-G¤≈-GP-ªP-§Ôh-q-∑¤G-æ-¡›G≈-
{¤m-q∫¤-fz≈-§Ôh-q-ª¤m. ∫wfiæ-∫hÔh-VÔm-qÙ∫§-ym-zfi-∑¤G-ºfiP-hÔ-æ≈-{„P-z∫¤-¡›G≈-n§≈-
dG-b‡-Vº-fÙm-q-hP-. ¡›G≈-hÔ-ºÔ-ºÔ-m≈-G∑m-hÔ-hP-økÙG-xÙG≈-≈fi-ªÙh-q-ª¤m. hÔ≈-m-
P-±Ù≈-ºÔG-ffiG-m¤-±flº-ºÔG-ffiG-§-{„P-zº-{Ôh-fz≈-§Ôh.

m¤∫fi-\Ùm-H¤-I‚z-hÙm-G≈fi§-§hÙº-z«k›≈-G¡§-G≈æ.
hPÙ≈-qÙ-∫G›æ-§Ôh-T¤G-∫G›§-§Ôh-h›-Gm≈-¡¤P-. ∫G›æ-zBÙh-mP-Gm≈-q-∑¤G-zdm-q∫¤-
§HÙG≈-±h-fÙG-fh-æ§-∑¤G-fÙG-∫G›æ-zBÙh-h›-Gm≈-<¤-ºÔh. hÔ-øe-zfi∫¤-∫G›æ-zBÙh-mP-
∫H„º-z-∫GÙG-q∫¤-hPÙ≈-qÙ∫¤-ºP-z∑¤m-æ-∫H„º-∫GÙG-ºP-z∑¤m-(inertia)∑Ô≈-zXÙh-<¤-ªÙh.
GhÙ≈-±h-m¤-∫H„º-∫GÙG-ºP-z∑¤m-H¤-∫Wæ-±h-GT¤G-ºÔh. hPÙ≈-qÙ-n§≈-∫y¤-«oÙm-§Ôh-
q∫¤-¡›G≈-ªÙh-q-DÙ-m-zM„h-m≈-∫G›æ-zBÙh-mP-∫H„º-z-∫IÙ-G¤-ªÙh.

∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-¡¤G-G¤≈-hPÙ≈-qÛ∫¤-«eÔP-æ-{-z-{Ôh-«?z≈-hPÙ≈-qÙ-hÔº-«oÙm-±h-
BÔ-G¤-ºÔh. «oÙm-±h-m¤-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-æ-fh-;º-∫wÔæ-∫I¤z-<¤-XÔ≈-≈fi-∫IÙ-z-hP-
GhÙ≈-±h-æ-økÙG-«eÔ-XÔ≈-≈fi-∫IÙ-G¤-ªÙh. hÔ-ª¤-§±Ùm-dG≈-≈fi- a ~ F/m ºÔh. «oÙm-±h-m¤-
dG-b‡-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-<¤-xÙG≈-≈fi-∫{„P-G¤-ºÔh. hPÙ≈-qÙ-∑¤G-Ω¿‚P-§Ôh-«eÙP-≈P≈-
mP-øÀ‡P-«?z≈-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤-øY¤h-±h-Æ§-hP-«oÙm-±h-m¤- g  ºÔh¸(dG≈- g

ª¤≈-«oÙm-±h-m¤-∫fÔm-¡›G≈-GT¤G-qfi-æ-zdÔm-m≈-{„P-z-§±Ùm¸) hPÙ≈-qÛ-∑¤G-Ω¿‚P-mP-øÀ‡P-
«?z≈-∫y¤-«oÙm-§Ôh-q∫¤-¡›G≈-m¤-øY¤h-±h-m≈-∫fÔm-q∫¤-Ω¿‚P-G¤-∫GÙG-ffiG≈-hÔ-hP-§Z§-q-hP¸.
hÔ∫¤-«oÙm-±h-m¤- g æ≈-Z›P-z-ªÙh. Gæ-bÔ-Ω¿‚P-G¤-∫GÙG-¡›G≈-hÔ-øÀ‡P-z∑¤m-q∫¤-hPÙ≈-qÛ∫¤-
øY¤h-±h-hP-§Z§-m-«oÙm-±h-§W‚G-zO¤æ-z-hP¸. hPÙ≈-qÙ-hÔ-zdm-q∫¤-§HÙG≈-±h-fÙG-
øÀ‡P-G¤-ºÔh.(hÔ-æ-§W‚G-O¤æ-§HÙG≈-±h-(Terminal speed)TÔ≈-zXÙh-<¤-ªÙh.)
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hPÙ≈-qÛ-∑¤G-G¤≈-hPÙ≈-qÙ-GZ¤≈-q-∑¤G-«eÔP-¡›G≈-¡¤G-{¤m-q-ª¤m-m-hPÙ≈-qÙ-GZ¤≈-q-hÔ≈-<P-
hP-qÙ∫¤-«eÔP-§Z§-q-hP-økÙG-xÙG≈-<¤-¡›G≈-¡¤G-{¤m-H¤-ºÔh. ¡›G≈-n§≈-Vº-z«¿Ôz-<¤-
ªÙh-æ. hÔ-æ≈-GT¤G-m¤-zBÔh-q∫¤-¡›G≈--hP-G∑m-hÔ-økÙG-¡›G≈-ºÔh. ¡›G≈-hÔ-GZ¤≈-;≈-
hPÙ≈-qÙ-GT¤G-hP-G∑m-hÔ-hzº-H¤-wm-±flm-GT¤G-∫|Ôæ-∫I‚z-<¤-ªÙh. ¡›G≈-GP-ªP-G∑m-
hÔ-§Ôh-m-∫{„P-G¤-§Ôh. ¡›G≈-hÔ-hG-G¤≈-hPÙ≈-qÙ-§¤-∫i-z∫¤-«eÔP-{-z-{Ôh-±Ô-zBÔh-q∫¤-¡›G≈-
hP-økÙG-¡›G≈-GZ¤≈-wm-±flm-§Ôh-qº-∫H„º-H¤-§Ôh.

f-«[h-«[¤P-z«k›≈.

Summary of Terms

Inertia ∫H„º-∫GÙG-m›≈-q˙  ∫G›æ-zBÙh-mP-hPÙ≈-qÙ-n§≈-<¤≈-∫H„º-z-∫GÙG-q∫¤-
Eh-VÙ≈.
Mass  GhÙ≈-±h˙  hPÙ≈-qÙ-∑¤G-mP-zÔ§-G∏fiG≈-W¤-Æ§-ªÙh-§¤m-H¤-IP≈-∫zÙº.  hÔ-
m¤-PÔ≈-Gbm-h›-hPÙ≈-qÙ-∑¤G-G¤≈-hÔ∫¤-∫G›æ-zBÙh-Gm≈-«eP≈-∫GÙ-∫≤‚G≈-hP-. ∫GÙG-q.
∫EÙG-q∫§-∫H„º-z-W¤-∫i-∑¤G-zM„h-ºfiP-∫{„P-fz≈-Pæ-z-æ-hÔ≈-z«em-q∫¤-∫H„º-∫GÙG-
ºP-z∑¤m-z«em-q∫¤-±h-∫Wæ-∑¤G-ª¤m.
Weight  øY¤h-±h˙ hPÙ≈-qÙ-∑¤G-«eÔP-∫fÔm-¡›G≈-hzP-G¤≈-{„P-z∫¤-¡›G≈.
Kilogram ;¤-æÙ-JÀ-º§˙  GhÙ≈-±h-<¤-Mæ-u¤∫¤-G∑¤-Ø∫¤-±h-G∑¤.  ;¤-æÙ-JÀ-º§-GT¤G-
m¤-≈m-\¤-JÀÔ-ºÔ̂ - 4 fÙG-Vfl-æÔ-\º-GT¤G-G¤-GhÙ≈-±h-ª¤m.
Newton m¤∫fi-\Ùm˙ ¡›G≈-<¤-Mæ-u¤∫¤-±h-G∑¤.  m¤∫fi-\Ùm-GT¤G-m¤-hPÙ≈-qÙ-GhÙ≈-±h-;¤-
æÙ-JÀ-º§- 1 ªÙh-q-∑¤G-æ-«oÙm-±h-§¤-\º-GT¤G-æ-«?º-V-Z¤≈-zØÔG≈-{¤m-§Dm-H¤-¡›G≈-
hÔ-ª¤m.
Volume ¡ÙP-±h˙  hPÙ≈-qÙ-∑¤G-G¤≈-zº-«eÙP-W¤-Æ§-z∏fiP-§¤m-H¤-∫zÙº.
Force «eÙz≈˙  hPÙ≈-qÙ-∑¤G-«oÙm-±h-zBÔh-h›-∫W‚G-q∫¤-¡›G≈-AÔm-GP-ºfiP-∑¤G.  hÔ-m¤-
m¤∫fi-\Ùm-mP-(h{¤m-W¤-æfiG≈-æ-qÙm\-mP-) ∫Wæ-z-ª¤m.
Mechanical Equilibrium ∫y‚æ-º¤G≈-<¤-V-«[Ù§≈˙  ¡›G≈-n§≈->¿h-;Ùº-h›-zNÂº-
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m≈-«oÙm-±h-§¤-zBÔh-q∫¤-hPÙ≈-qÙ-∑¤G-G§-hPÙ≈-qÙ-n§≈-<¤-∫IÙ-«eP≈-ª¤m.
Friction zlº-∫GÙG˙  ∫h¤-m¤-∫GÙG-¡›G≈-¡¤G-ª¤m-T¤P-. ∫h¤-ª¤≈-hPÙ≈-qÛ-∑¤G-G¤-∫G›æ-
zBÙh-h§-ZÔ-z∫¤-∫G›æ-zBÙh. GP-h›-∫yh-q-hP-. ªP-m-G¡Ôº-G∏fiG≈-¡¤G-zM„h-m≈-
hPÙ≈-qÙ-G∑m-hÔ-∫GÙG-q-hÔ-ª¤m.
Free Fall  ºP-øÀ‡P˙  ∫fÔm-¡›G≈-GT¤G-qfi∫¤-¡›G≈-AÔm-æ≈-{„P-z∫¤-∫G›æ-zBÙh.
Terminal speed §W‚G-zO¤æ-§HÙG≈-±h˙ øÀ‡P-z∑¤m-hPÙ≈-qÙ-∑¤G-G¤-«oÙm-±h-Ω¿‚P-G¤-
∫GÙG-AÔm-H¤≈-hÔ∫¤-øY¤h-±h-«[Ù§≈-qº-z∏Ù-z≈-§HÙG≈-±h-W¤-Æ§-h›-§W‚G-zO¤æ-z-hÔ-æ-∏Ôº.



∫hº-∫G›æ-hP-Ω¿z≈.
(Vibrations and Waves)

PG-hzP-n§-Mæ.

(˙«oÙæ-øeÔz≈-{Ôh-q∫¤-Ω¿z≈. over lapping waves)

: ºP-{„P-D§≈-mP-hPÙ≈-qÙ-§P-qÛ-∑¤G-GªfiG-GªfiG-hP-ªÙ§-∫G›æ-{Ôh-<¤-ªÙh. h›≈-
¡¤G-mP-GªfiG-GªfiG-æm-GT¤G-{Ôh-q-æ-P-±Ù≈-GªÙ-∫G›æ-{Ôh-q-∏Ôº-z-ª¤m. GªÙ-∫G›æ-
∑¤G-«?h-T¤G-GT¤G-mP-Gm≈-§¤-ffiz. GªÙ-∫G›æ-{Ôh-q∫¤-hPÙ≈-qÛ-hÔ-wº-±flº-zBÙh-qº-h›≈-
±Ùh-∫GÙº-H¤-ªÙh-q∫¤-x¤º. P-±Ù≈-i¤æ-zfi-∑¤G-zl›P-z-m-hÔ∫¤-GªÙ-∫G›æ-§f∫-§W‚G-b‡-§-
µÙG≈-GÙP-h›≈-ªfim-GP-Æ§-§fi-∫ffih-m≈-z«kh-<¤-ªÙh. P-±Ù≈-zº-«oP-hP-h›≈-mP-GªfiG-
∫G›æ-{„P-z-æ-Ω¿z≈-∏Ôº-z-ª¤m. Ω¿z≈-¡¤G-Gm≈-GT¤G-æ-Gbm-∫WG≈-«kÙh-§¤-ffiz-qº-
G∑m-h›-PÔ≈-qº-h›-∫wÔæ-∫IÙ-ª¤-ªÙh. ∫Ùh-hP-O-GZ¤≈-GªÙ-∫G›æ-Ω¿z≈-<¤-±flæ-h›-zº-«oP-
h›-∫wÔæ-z-hG-ª¤m. ∫Ùm-<P-hÔ-GZ¤≈-º¤G≈-¡¤m-b‡-f-hh-q-ª¤m. O-m¤-hPÙ≈-µ≈-<¤-M„h-
æ§-hqÔº-m-∆-G∏fiG≈-hP-z¡Ôº-G∏fiG≈-ªP-m-Ω¿P≈-G∏fiG≈-zM„h-m≈-∫wÔæ-∫IÙ-z∫¤-GªÙ-
∫G›æ-∑¤G-ª¤m-q-hP-. Gæ-bÔ-hÔº-M„h-æ§-GP-ªP-§Ôh-m-O-∑¤G-m§-ªP-∫{„P-§¤-∆¤h.
∫Ùh-m¤-zÔ§-G∏fiG≈-hPÙ≈-µ≈-<¤-GªÙ-∫G›æ-∑¤G-§-ª¤m-qº-hPÙ≈-µ≈-§-ª¤m-q∫¤-J¿ÙG-hP-Dz-
æÔm-º-z∫¤-GªÙ-∫G›æ-∑¤G-ª¤m. ∫Ùh-T¤G-hPÙ≈-µ≈-§P-qÙ-zM„h-m≈-zBÙh-ffiz-<P-hÔ-æ-M„h-
æ§-GP-ªP-hGÙ≈-<¤-§Ôh. hÔ-m¤-«eÙP-≈P≈-bÔ-hqÔº-m-Z¤-§-hP-≈∫¤-GÙ-æ∫¤-zº-øe-zfiº-∫wÔæ-
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ffiz. ∫Ùm-<P-Ω¿z≈-<¤-∫{„P-DfiP≈-hqÔº-m-O-hP-∫Ùh-≈ÙG≈-Ω¿z≈-GP-ª¤m-ªP-hÔ-hG-±P-
§∫¤-∫{„P-DfiP≈-m¤-GªÙ-∫G›æ-{Ôh-q-AP-ª¤m. O-æ-hÔ-m¤-ºÙæ-h{P≈-«[Ù§-O¤G-G≈Ôz-ffiº-
H¤-Ø¤z≈-ffiº-(prongs of a tuning fork) GªÙ-∫G›æ-{Ôh-q-øeº-hP-. ∫Ùh-æ-hÔ-m¤-l›æ-
ym-mP-J¿ÙG-l›æ-H¤-GªÙ-∫G›æ-{Ôh-q-hÔ-ª¤m-q-ºÔh. Ω¿z≈-∏Ôº-zº-ºÙæ-h{P≈-mP-øeº-h›≈-
§±§≈-GªÙ-∫G›æ-(periodic vibrations) hP-. ¡ÙG-qG-T¤G-G¤-Gh-O-hP-§≤‚z-§Û∫¤-
≈Ô-GÙæ-GbÙG≈-O-mP-øeº-h›≈-§±§≈-§¤m-q∫¤-∫wº-Ω¿z≈-(non-periodic wave pulses)

ªÙh-VÙG-q-ª¤m. P-±Ù≈-GªÙ-∫G›æ-hP-Ω¿z≈-<¤-fÙG-æ-∫xP-F‚æ-(pendulum)«ez≈-zhÔ-
∑¤G-G¤-∫G›æ-zBÙh-æ-§mÙ-z≈§-{≈-m≈-«¿Ùz-¢ÙP-∫GÙ-∫≤‚G≈-{-M„-ª¤m.

∫xP-F‚æ-H¤-GªÙ-∫G›æ. (Vibration of a Pendulum)

«?›h-q-∑¤G-G¤-«oÔ-æ-lÛ-GT¤G-hrP-z≈-P-±Ùº-∫xP-F‚æ-«ez≈-zhÔ-∑¤G-I‚z-q-ª¤m.
∫xP-F‚æ-n§≈-h›≈-±Ùh-bG-bG-b‡-wº-±flº-∫G›æ-z≈-Vfl-±Ùh-§P-VÔ-z∫¤-∫G›æ-zBÙh-GTflm-
fz≈-æ-hÔ-n§≈-h›≈-ªfim-º¤P-qÛ-∑¤G-zÔh-uÙh-{≈-ªÙh. hÔ-n§≈-h-h›P-JÀ-ºm-w-lº-Vfl-±Ùh-
(grandfather clock)hP-;›-;›-Vfl-±Ùh- (cuckoo clock) mP-zÔh-uÙh-{Ôh-q-ª¤m. «?›-
∑z≈-JÀÔ-æÔ-æ¤-ÕÙ-§VÙG-G¤≈-∫xP-F‚æ-∑¤G-G¤≈-º¤P-±h-ffiP-ffiP-zM„h-m≈-wº-±flº-∫G›æ-
zº-h›≈-ªfim-W¤-Æ§-∫GÙº-§¤m-∫xP-F‚æ-hÔ∫¤-º¤P-ffiP-AP-qº-zøeÙ≈-q-ª¤m-q-fÙG-§º-§EÔm-
dÙG≈-{„P-ªÙh.*1 (1 ∫xP-F‚æ-«ez≈-zhÔ-∑¤G-G¤-h›≈-ªfim-H¤-§±flP≈-Ø¤≈-bG-bG-m¤-  T=2π√l/g

«eÔ-GP-h›- T m¤-h›≈-ªfim-hP-. l m¤-∫xP-F‚æ-H¤-º¤P-ffiP-hP-. g m¤-∫fÔm-¡›G≈-<¤-«oÙm-±h-ª¤m.)

wº-±flº-∫xP-F‚æ-V-±P-z-ºÔ∫¤-h›≈-bÔ-GP-æ-h›≈-ªfim- (period) ∏Ôº-z-hÔ-m¤-∫xP-
F‚æ-H¤-GhÙ≈-±h-h§-hÔ-Z¤h-GP-zM„h-m≈-zBÙh-q∫¤-G›G-h{¤z≈-(arc)<¤-±h-æ-zøeÙ≈-
q-∑¤G-§¤m.

∫xP-F‚æ-∑¤G-G¤-h›≈-ªfim-m¤-hÔ∫¤-º¤P-ffiP-G¤-Eh-qº-fÙG-∫fÔm-¡›G≈-<¤-«oÙm-±h-
æ∫P-øeÙ≈-<¤-ªÙh. «o›§-hP-GbÔº-D-∫±Ùæ-§Dm-(mineral prospectors) n§≈-<¤≈-VÔ≈-
±Ùº-z-BÔm-q∫¤-∫xP-F‚æ-æ-uh-m≈-≈-∫ÙG-G¤-≈-V∫¤-§ffiG-±h-(densities) <¤≈-Eh-qº-
{Ôh-q∫¤-«oÙm-±h-∫h¤∫¤-Eh-qº-VflP-VflP-∑¤G-ª¤m-ªP-¡Ô≈-dÙG≈-ffiz-<¤-ªÙh.



∫hº-∫G›æ-hP-Ω¿z≈.   105

(hqÔ-º¤≈- 1 ˙ «~ˆæ-GhÙ≈-±h-f-hh-ªÙh-q-GZ¤≈-§º-h{„G≈-hP-hÔ-hG-G¤≈-X¤-(g) fÙG-«oÙm-

±h-BÔh-<¤-ªÙh. ªP-hÔ-hG-∫yÔh-G≈ÔG-GT¤G-ºP-m≈-§º-lº-¡›h-GP-ªP-§Ôh-q∫¤-fÙG-§Z§-h›-

¡›h-∫IÙ≈-{≈-q≈-hÔ-hG-X¤-(g) ª¤-V-¡≈-GT¤G-fÙG-§Z§-h›-¡›h-∫IÙ≈-{Ôh-q-ª¤m. ªP-hÔ-hG-

º¤P-ffiP-§Z§-q∫¤-«?›h-q-ºÔ-ºÔº-zbG≈-m≈-∫xP-F‚æ-h›-I‚z-q-m-hÔ-hG-wº-±flº-§Z§-h›-∫G›æ-z-

ª¤m. Gmh-hÙm-∫h¤-±P-§º-hÔ-hG-G¤-∫G›æ-zBÙh-<¤≈-GhÙ≈-±h-æ-§¤-zøeÙ≈-q-ª¤m.)

∫xP-F‚æ-º¤P-qÛ-∑¤G-G∑m-ffiP-ffiP-∑¤G-æ≈-h›≈-ªfim-§P-z-∫GÙº-H¤-ªÙh. hÔ-m¤-
∫xP-F‚æ-ffiP-ffiP-æ≈-hÔ≈-wº-±flº-fÔP≈-Z‡P-zº-GªÛ-ª¤-ªÙh. ∫xP-F‚æ-∑¤G-hP-§±flP≈-
qº-P-±Ù≈-GÙ§-zBÙh-{Ôh-h›≈-∫fÔm-¡›G≈-æ-zdÔm-m≈-@P-q-GªÙ-∫G›æ-{Ôh-<¤-ªÙh. W¤-
øeº-∫xP-F‚æ-º¤P-qÛ-∑¤G-G¤≈-h›≈-ªfim-§P-Æ§-∫GÙº-z-øeº-§¤-@P-q-º¤P-qÙ-∑¤G-G¤≈-§¤-@P-
q-ffiP-ffiP-∑¤G-æ≈-GÙ§-q-hæ-z∫¤-fÙG-BÙh-<¤-ªÙh. ∫h¤-m¤-@P-q-º¤P-z∫¤-h›h-∫IÙ-hqÔº-
m-¡–-y-«?Ô-º¤P-(giraffes)hP-. d-hP-. Q-§ÙP-{-VÔm-(ostriches)≈ÙG≈-@P-q-ffiP-z∫¤-
h›h-∫IÙ-hqÔº-m-E¤-æfi≈-º¤P-@P-ffiP-º¤G≈-^G-≈¤-»›m-(dachshunds)hP-. ∫x¤-z-∫i-z∫¤-
∆ÙG-VG≈-»§-≈¤-\º-(hamster)hP-. {¤-z-≈ÙG≈-q-n§≈-æ≈-GÙ§-q-hæ-zº-M„G≈-q-
n§≈-æ≈-G≈æ-qÙº-§fÙP-ffiz.

Ω¿z≈-<¤-∫IÔæ-zXÙh. (Wave Description)
GªÙ-z∫¤-∫xP-F‚æ-∑¤G-G¤≈-G›G-h{¤z≈-VflP-Pfi∫¤-mP-wº-±flº-GªÙ-∫G›æ-{Ôh-q-(ªP-≈Ô-hÔ-æ-
hrP-∫G›æ-ªP-∏Ôº-)æ-§ffim-q∫¤-∫G›æ-zBÙh-h<„≈-§-(simple harmonic motion) ∏Ôº.

*2

(2 §ffim-q∫¤-∫G›æ-zBÙh-h<„≈-§∫¤-V-AÔm-m¤-hÔ∫¤-zbP-«[Ù§≈-Gm≈-(equilibrium)m≈-zBº-G≈Ù-
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{Ôh-¡›G≈-(restoring force) hP-«tÙ≈-±h-(displacement)GZ¤≈-XÔ≈-∫IÙ-{Ôh-q-hÔ-ª¤m. V-AÔm-

∫h¤-GªÙ-∫G›æ-wæ-VÔ-zº-dG-b‡-∫i-zº-Z‡P-§fº-ºÙz-Ø¤≈-fÙG-ªÙh-q-ª¤m. ºP-G¤-zbP-«[Ù§≈-Gm≈-

m≈-wº-wfih-q∫¤-∫xP-F‚æ-∑¤G-G¤-zBº-G≈Ù-{Ôh-q∫¤-øY¤h-±h-<¤-I‚z-V-m¤-∫xP-F‚æ-hÔ-wº-wfih-q-hÔ-hP-

fh-;º-XÔ≈-∫IÙ-{Ôh.(∫h¤-∏fiº-DfiG-VflP-Pfi-n§≈-æ-ª¤m.)  hqÔ-º¤≈- 2 ª¤≈-{Ô-§≈-z;P-
z∫¤-hrP-lÛ-∑¤G-G¤≈-∫ÙG-«eÔG≈-(conveyor belt)¡¤G-G¤-fÙG-b‡-§ffim-q∫¤-∫G›æ-zBÙh-h<„≈-
§-(simple harmonic motion){Ôh-q-z«em-H¤-ªÙh. ∫ÙG-«eÔG≈-∫G›æ-zBÙh-§¤-{Ôh-q∫¤-
«?z≈-æ-(GªÙm-h›-){Ô-§≈-iP-f¤G-T¤G-z∏Ù-z-ª¤m. ∫ÙG-«eÔG≈-•„º-±h-zdm-qÛ-∑¤G-fÙG-
∫G›æ-zBÙh-{Ôh-«?z≈-(Gª≈-æ-){Ô-§≈-G›G-f¤G-h§¤G≈-z≈æ-∑¤G-z∏Ù-z-ª¤m. ∫h¤-æ-
≈Ôm-G›G-(sine curve)∏Ôº.

(hqÔ-º¤≈- 2˙ «?›-∑z≈-wÔ-ºÔP-;-ÕÙ-qÔm-»-ªÔ-§º-§VÙG-G¤≈-≈◊m-wÔ-ºm-≈¤-;Ù-•„æ-hrh-DP-mP-z«em-

hÙm-h›. ;) ∫G›æ-z∫¤-∫xP-F‚æ-hrP-lÛ-∑¤G-G¤≈-∫ÙG-«eÔG≈-ÆÙG-«kÙh-T¤G-G¤-fÙG-b‡-{Ô-§-fÙm-m≈-

iP-f¤G-z∏Ù-z-hP-. D) ∫ÙG-«eÔG≈-±h-«[Ù§≈-≈fi-∫G›æ-z-m-hÔ∫¤-±Ô-≈Ôm-G›G-T¤G-z∏Ù-z-ª¤m.)

≈Ôm-G›G-T¤G-økÔ§-Ø¤z-G∑›P-xÙG≈-æ-§ffim-q∫¤-∫G›æ-zBÙh-h<„≈-§-(simple harmonic

motion){Ôh-q-∑¤G-æ-zbG≈-q∫¤-hrP-lÙ-∑¤G-G¤≈-<P-z∏Ù-ffiz-<¤-ªÙh.(hqÔ-º¤≈- 3)
∫h¤º-hrP-lÛ-∑¤G-æ-zbG≈-q∫¤-dG≈-∫GÙh- Ấ-G›-(marking pen)∑¤G-G¤≈-∫yÔh-h›-•„º-
±h-Vh-§Ôh-fÙG-b‡-∫G›æ-z∫¤-¡ÙG-zfi-h›§-zfi-∑¤G-G¤-fÙG-b›-≈Ôm-G›G-T¤G-z∏Ù-ª¤-ªÙh. ≈Ôm-G›G-
m¤-Ω¿z≈-<¤-º¤-§Û∫¤-§±Ùm-dG≈-ºÔh. ≈Ôm-Ω¿z≈-(sine wave)n§≈-Vfl-Ω¿z≈-hP-§±flP≈-
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qº-Gm≈-§fÙ-z-æ-ØÔ-§Ù-hP-Gm≈-h§∫-z-æ-¡›º-D-∏Ôº. fh-f¤G-±ÔG-zT≈-hÔ≈-GªÙ-∫G›æ-
H¤-øeÔ-Gm≈-≈§-hzfi≈-Gm≈-§±Ùm-H¤-ªÙh. ∫IÙ≈-MP-(amplitude) ∑Ô≈-q∫¤-f-«[h-<¤≈-
øeÔ-Gm≈-m≈-Ω¿z≈-<¤-ØÔ-§Ù-(ªP-m-¡›º-D-)zº-H¤-º¤P-±h-æ-J¿ÔP-Gb‡G≈-{Ôh-<¤-ªÙh. hÔ≈-
m-∫IÙ≈-MP-m¤-zbP-«[Ù§≈-Gm≈-m≈-wfih-±h-<¤-Gm≈-«tÙ≈-§P-§f∫-hP-§Z§-q-ª¤m.

(hqÔ-º¤≈- 3˙ ≈Ôm-G›G-)

Ω¿z≈-<¤-Ω¿z≈-±h-(wavelength)TÔ≈-q-m¤-Ω¿z≈-ØÔ-GT¤G-m≈-G∑m-XÔ≈-§-hÔ∫¤-zº-H¤-º¤P-
±h-hÔ-ª¤m. ªP-m-hÔ-m¤-Ω¿z≈-º¤§-{„P-GZ¤≈-GP-ºfiP-G¤-V-¡≈-∫i-§±flP≈-zº-H¤-º¤P-±h-
hP-§Z§-q-ª¤m. §±Ù-ª¤-∫I§-h›-Ω¿z≈-<¤-Ω¿z≈-±h-m¤-§¤-\º-fÙG-∫Wæ-z-hP-. FÙm-q-
∑¤G-G¤-Ω¿z≈-ym-H¤-Ω¿z≈-±h-≈¤m-\¤-§¤-\º-hP-. ∫Ùh-<¤-Ω¿z≈-±h-§¤-\º-GT¤G-G¤-fÔº-∫zfi§-
H¤-V-ª¤≈-(m-mÛ-§¤-\º)∫Wæ-z-ª¤m.

GªÙ-∫G›æ-∑¤G-fÔP≈-W¤-Æ§-{„P-§¤m-m¤-hÔ∫¤-∫DÙº-IP≈-(frequency)<¤≈-«eÙm-H¤-ªÙh. GªÙ-
∫G›æ-{Ôh-q∫¤-∫xP-F‚æ-æ§-ªP-m-økÔ§-Ø¤z-(spring)T¤G-G¤-«oÔº-zbG≈-hPÙ≈-qÙ-∑¤G-G¤-
∫DÙº-IP≈-<¤≈. hÔ≈-h›≈-±Ùh-PÔ≈-Tm-∑¤G-mP-(M„m-økm-h›-«?º-V-GT¤G-ª¤m-)wº-±flº-
GªÙ-∫G›æ-W¤-Æ§-{Ôh-§¤m-H¤-D-IP≈-G≈æ-«eÙm-{Ôh-<¤-ªÙh. wº-±flº-∫G›æ-zBÙh-V-±P-
GT¤G-{Ôh-q-æ-GªÙ-∫G›æ-GT¤G-{Ôh-q-∏Ôº. Gæ-bÔ-«?º-V-GT¤G-mP-GªÙ-∫G›æ-hÔ-Z¤h-{„P-
m-∫DÙº-IP≈-m¤-«?º-V-GT¤G-mP-GªÙ-∫G›æ-GT¤G-ª¤m. Gæ-bÔ-«?º-V-GT¤G-mP-GªÙ-∫G›æ-
GZ¤≈-{„P-m-∫DÙº-IP≈-m¤-«?º-V-GT¤G-mP-GªÙ-∫G›æ-GZ¤≈-{„P-z-≈ÙG≈-hÔ-øeº-ª¤m.

∫DÙº-IP≈-<¤-±h-G∑¤-æ-»º-≤¤-(hertz, Hz)∏Ôº. hÔ-m¤-«?›-∑z≈-»Ôm-º¤G-»º-≤¤-ª¤-§±m-
fÙG-m≈-{„P-z-hP-. DÙP-G¤≈- 1886 æÙº-Ω¿‚P-∫y¤m-H¤-Ω¿z≈-(radio waves)fÙG-§º-
z«em-GmP-ªÙh. «?º-V-GT¤G-mP-GªÙ-∫G›æ-GT¤G-{Ôh-q-æ-»º-≤¤-GT¤G-ª¤m. «?º-V-
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GT¤G-mP-GªÙ-∫G›æ-GZ¤≈-{Ôh-m-»º-≤¤-GZ¤≈-≈ÙG≈-hÔ-øeº-ª¤m. ∫DÙº-IP≈-§fÙ-z-n§≈-
;¤-æÙ-»º-≤¤-(Kilohertz, kHz,  1,000 hertz)mP-∫Wæ-z-hP-. h-h›P-hÔ-æ≈-§fÙ-z-
n§≈-§Ô-G-»º-≤¤∫§-(Megahertz, MHz, 1 million herz )ªP-m-G¤-G-»º-≤¤-(Gi-

gahertz, GHz,  1 billion  herz)mP-∫Wæ-z-ª¤m. «?h-GhP≈-∫IÙ≈-MP-«[Ù§-zO¤G≈-
(amplitude modulation, AM) <¤-Ω¿flP-∫y¤m-Ω¿z≈-n§≈-;¤-æÙ-»º-≤¤-mP-∫Wæ-z-hP¸.
«?h-GhP≈-∫DÙº-IP≈-«[Ù§-zO¤G≈-(frequency modulation, FM) <¤-Ω¿‚P-∫y¤m-Ω¿z≈-
n§≈-§Ô-G-»º-≤¤-mP-∫Wæ-z-ª¤m. º- ◊̂º-(radar) hP-y-Ω¿z≈-G≈Ùæ-fz-(microwave

oven)n§≈-G¤-G-»º-≤¤∫¤-∫DÙº-IP≈-fÙG-æ≈-hÙm-{Ôh-q-ª¤m. hqÔº-m-«?h-GhP≈-∫IÙ≈-
MP-«[Ù§-zO¤G≈-Ω¿flP-∫y¤m-∑¤G-G¤≈-hÔ∫¤-;¤-æÙ-»º-≤¤- 960 ª¤-Gm≈-<¤-fÙG-m≈-«?º-V-
GT¤G-mP-∫DÙº-IP≈- 960,000 ªÙh-q∫¤-Ω¿‚P-∫y¤m-Ω¿z≈-¡¤G-MP-∆¤P-{Ôh-<¤-ªÙh. «?h-
GhP≈-∫DÙº-IP≈-«[Ù§-zO¤G≈-Ω¿flP-∫y¤m-H¤≈-hÔ∫¤-§Ô-G-»º-≤¤- 101-7 ª¤-Gm≈-<¤-fÙG-
m≈-Ω¿‚P-∫y¤m-Ω¿z≈-∫DÙº-IP≈- 101,7 00,000 »º-≤¤-ªÙh-q-∑¤G-MP-∆¤P-{Ôh-<¤-ªÙh.
Ω¿‚P-∫y¤m-Ω¿z≈-<¤-∫DÙº-IP≈-∫h¤-n§≈-m¤-Ω¿‚P-∫y¤m-DP-∑¤G-G¤-MP-∆¤P-øUÙG-§Dº-(trans-

mitting tower) m≈-hÔ∫¤-O-«k›h-Gm§-øUG≈-(antenna)mP-J¿ÙG-l›æ-n§≈-∫DÙº-IP≈-
GP-h›-GªÙ-∫G›æ-h›-z«?›æ-z-n§≈-ª¤m. Ω¿z≈-±P-§∫¤-∫{„P-DfiP≈-m¤-GªÙ-∫G›æ-{Ôh-q∫¤-
ºP-z∑¤m-ª¤m. GªÙ-∫G›æ-{Ôh-q∫¤-∫{„P-DfiP≈-hÔ∫¤-∫DÙº-IP≈-hP-hÔ≈-zBÔh-q∫¤-Ω¿z≈-
<¤-∫DÙº-IP≈-GZ¤≈-GT¤G-q-ª¤m.

(hqÔ-º¤≈- 4 ̇  MP-∆¤P-O-«k›h-Gm§-øUG≈-mP-G¤-J¿ÙG-l›æ-n§≈-

«?º-V-GT¤G-mP-GªÙ-∫G›æ-fÔP≈- 940, 000 {≈-m≈-Ω¿‚P-∫y¤m-

Ω¿z≈-;¤-æÙ-»º-≤¤- 940 BÔh-<¤-ªÙh.)

Gæ-bÔ-hPÙ≈-qÛ-∑¤G-G¤-∫DÙº-IP≈-¡Ô≈-<¤-ªÙh-m-hÔ∫¤-h›≈-ªfim-zØ¤-ffiz-q-hP-. hÔ∫¤-h›≈-ªfim-
¡Ô≈-<¤-ªÙh-m-hÔ∫¤-∫DÙº-IP≈-zØ¤-ffiz-q-ª¤m. hqÔº-m-∫xP-F‚æ-∑¤G-G¤≈-«?º-V-GT¤G-
mP-GªÙ-∫G›æ-fÔP≈-GZ¤≈-{Ôh-q∫¤-hzP-h›-zbP-m. hÔ∫¤-∫DÙº-IP≈-»º-≤¤- 2 ª¤m.
hÔ∫¤-GªÙ-∫G›æ-GT¤G-±P-zº-hGÙ≈-q∫¤-h›≈-≈§-GªÙ-∫G›æ-H¤-h›≈-ªfim-m¤-«?º-V-    ª¤m.1

2
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ªP-Gæ-bÔ-GªÙ-∫G›æ-H¤-∫DÙº-IP≈-»º-≤¤- 3 ª¤m-q∫¤-hzP-h›-zbP-m. hÔ∫¤-h›≈-ªfim-
«?º-V-    ª¤m. ∫DÙº-IP≈-hP-h›≈-ªfim-GZ¤≈-wm-±flm-GÙ-økÙG-b‡-ªÙh.

∫DÙº-IP≈. =

GÙ-º¤§-økÙG-q≈.˙

 h›≈-ªfim. =

i¤-z.

1 Ω¿z≈-»º-≤¤- 60 ªÙh-q-∑¤G-G¤≈-«?º-V-GT¤G-mP-GªÙ-∫G›æ-∫DÙº-IP≈-G-±Ùh-{Ôh-
<¤-ºÔh. Ω¿z≈-hÔ∫¤-h›≈-ªfim-GP-ºÔh.

2 Ω¿‚P-±flz-T¤G-G¤≈-¡¤-;-JÀÙ-mP-≈-ªÔº-≈¤-DP-zØÔG≈-hÔ-wº-±flº-GªÙ-∫G›æ-∫DÙº-IP≈-
»º-≤¤- 0-1 «?Ùº-∑¤G-G¤≈-{≈-ªÙh. hÔ∫¤-GªÙ-∫G›æ-H¤-h›≈-ªfim-GP-ºÔh.

æm.

1 Ω¿z≈-»º-≤¤- 60 ªÙh-q-∑¤G-G¤≈-«?º-V- 1 mP-GªÙ-∫G›æ-fÔP≈- 60 {Ôh-<¤-ºÔh.
hÔ∫¤-h›≈-ªfim-«?º-V-GT¤G-G¤-V-GT¤G-«eÔ-«?º-V- 1/60 ºÔh.

2 hÔ∫¤-GªÙ-∫G›æ-H¤-h›≈-ªfim-m¤- 1/∫DÙº-IP≈- = 1/(»º-≤¤- 0-1) = 1/(0-1 GªÙ-
∫G›æ-/«?º-V-)= «?º-V- 10 ª¤m. hÔ≈-m-GªÙ-∫G›æ-ºÔº-h›≈-ªfim-«?º-V- 10 ºÔ-
∫GÙº-H¤-ªÙh.

Ω¿z≈-<¤-∫G›æ-zBÙh.(Wave Motion)
P-±Û∫¤-Gª≈-GªÙm-H¤-Gm≈-±flæ-wæ-VÔ-z-n§≈-P-±Ùº-Ω¿z≈-<¤-n§-q-∫G∫-∑¤G-G¤-±flæ-h›-
ªÙP-G¤-ªÙh. hÔ-∫i∫¤-Ω¿z≈-<¤-∫G›æ-zBÙh-æ≈-P-±Û∫¤-n-zº-O-hP-. §¤G-æ-∫Ùh. Ω¿‚P-
∫y¤m-hP-G∏fiG≈-§fÙP-Ω¿‚P-∫y¤m-æ-J¿ÙG-«k›h-Dz-æÔm-H¤-zl-n§≈-(electromagnetic

  1

h›≈-ªfim.

   1
∫DÙº-IP≈.

1
3
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signals)∫{„P-G¤-ªÙh. Ω¿z≈-<¤-∫G›æ-zBÙh-zM„h-m≈-m›≈-¡›G≈-(energy) ∫{„P-DfiP≈-
¡¤G-m≈-hÔ∫¤-{„P-≈∫¤-Gm≈-zº-zÔ§-G∏fiG≈-<¤-Gm≈-∫wÙ-GP-ªP-§Ôh-qº-∫wÙ-ffiz-<¤-ªÙh.

Ω¿z≈-<¤-∫G›æ-zBÙh-T¤G-æ≈-«¿-¡Ù≈-≈fi-∫yÔh-æ-zAP≈-q∫¤-fG-q-∑¤G-æ-§mÙ-z≈§-{≈-m≈-
¡Ô≈-ffiz-<¤-ºÔh. Gæ-bÔ-fG-q-hÔ-∫i-∑¤G-G¤-«oÔ-GT¤G-ªº-§º-∫G›æ-z-m. fG-q-hÔ∫¤-fÙG-
∫G›æ-V-«[Ù§-q∫¤-h=ÙG-AÔm-(rhythmic disturbance) ∑¤G-BÙh-<¤-ºÔh. hÔ-h›≈-fG-q-
hÔ∫¤-l›æ-ºÔ-ºÔ-m≈-ªº-§º-∫G›æ-z-ª¤m-q-hP-. hÔ-hP-h›≈-§±flP≈-qº-h=ÙG-AÔm-ªP-fG-
q-hÔ∫¤-º¤P-±h-ªÙP≈-æ-zBÙh-q-ª¤m. M„h-æ§-fG-q∫§-G∑m-GP-ª¤m-ªP-ºfiP-hÔ-∫i∫¤-
h=ÙG-AÔm-∑¤G-zBÙh-∏¤m-q-m-hÔ-n§≈-ºP-G¤-hP-qÛ∫¤-Gm≈-«eP≈-æ-x¤º-æÙG-G¤-ºÔh.

Ω¿z≈-<¤-∫G›æ-zBÙh-<¤-wæ-VÔº-hÔ-z≈-•ÙP-∫i¤≈-VÔ-z∫¤-hqÔ-§±Ùm-∑¤G-m¤-Vfl-ª¤-Ω¿z≈-ª¤m.
Gæ-bÔ-lÛ-∑¤G-∫E¤æ-Vfl-Dfi-≈¤§-qÙ-∑¤G-mP-hÙº-z-m-hÔ-æ≈-Ω¿z≈-n§≈-x¤-æÙG≈-≈fi-«KÙº-h{¤z≈-
M-zBÔh-q∫¤-±flæ-h›-BÙh-<¤-ªÙh. «KÙº-h{¤z≈-hÔ-n§≈-<¤-øeÔ-Gm≈-m¤-h=ÙG-AÔm-{„P-≈∫¤-DfiP≈-
hÔº-ªÙh-q-ª¤m. Ω¿z≈-n§≈-Vfl-ª¤-PÙG≈-hP-∫yh-q-m-Vfl-n§≈-ZÔ-∫F¤≈-<¤-Gm≈-«?§-≈-
æ-hÙº-z-ª¤m-q≈-P-±Ù≈-Ω¿z≈-<¤≈-Vfl-n§≈-Gm≈-∫wÙ-{Ôh-<¤-ªÙh-q-≈Ô§≈-∆¤h. ∫Ùm-<P-
P-±Ù≈-¡Ô≈-dÙG≈-hGÙ≈-q-æ-Vfl-n§≈-zº-GÔG≈-GP-ªP-§-{„P-m-ºP-Gm≈-∫E¤æ-Vfl-hÔº-
x¤º-M„G≈-m≈-fÙG-§-øeº-∫H„º-z-«eÔ. GÙ-hÙm-Vfl∫¤-PÙ≈-æ-h=ÙG-AÔm-{„P-ªÙh-<P-Vfl-n§≈-
GP-h›∫P-Gm≈-∫wÙ-{„P-§Ôh-q-hÔ-ª¤m. Vfl∫¤-«eÔP-æ-ªÙh-q∫¤-æÙ-§-∑¤G-Ω¿z≈-zBÙh-q-hP-øÀm-
h›-ªº-§º-∫G›æ-H¤-ªÙh. ∫Ùm-<P-§W‚G-b‡-æÙ-§-hÔ-ºP-Gm≈-ºP-∫WG≈-æ-z«kh-<¤-ªÙh.
∫h¤º-ªP-h=ÙG-AÔm-zBÙh-∏¤m-m≈-M„h-æ§-ºP-G¤-hP-qÛ∫¤-Gm≈-«eP≈-≈fi-x¤º-æÙG-q-ª¤m.

P-±Ù≈-Ω¿z≈-<¤≈-Gm≈-GT¤G-m≈-G∑m-h›-GP-∫wÙ-z-n§≈-M„h-æ§-hÔ-ºP-§¤m-qº-hÔ∫¤-mP-
G¤-h=ÙG-AÔm-∑¤G-ª¤m-qº-∫IÔæ-zXÙh-{Ôh-q∫¤-hqÔ-§±Ùm-G∑m-∑¤G-§mÙ-z≈§-{Ôh-<¤-ª¤m.
Gæ-bÔ-EÔh-ºP-G¤≈-Ω¿‚P-±flz-VÔ-z∫¤-Z¤m-§Û-∑¤G-æ-«kÙh-Gm≈-§fÙm-qÛ-∑¤G-m≈-Ø”-º¤P-qÙ-ªÙh-
q∫¤-∑¤P-∑¤G-æ-§¤G-G¤≈-zøe≈-q-ª¤m-m. EÔh-ºP-G¤≈-Ø”∫¤-mP-Ω¿z≈-BÙh-<¤-ªÙh-q-§fÙP-
z-ª¤m. hÔ-h›≈-Ø∫¤-«kÙP-zfi-ºÔ-ºÔ-m≈-ºP-G¤-Gm≈-J¿Ùh-<¤-§Ôh. hÔ∫¤-±z-b‡-hÔ-n§≈-wº-±flº-
∫G›æ-H¤-ªÙh. §-∏h-Gæ-bÔ-EÔh-ºP-æ§-y-§Û-∑¤G-«eÔP-æP≈-z«kh-q-ª¤m-m-æ§-hÔ∫¤-∏fiº-
m≈-∫G›æ-z∫¤-Ø-n§≈-<¤≈-EÔh-<¤-zΩ¿-¡-æ-ºÔG-q-m¤-P-±Û∫¤-«SÙm-H¤-hqÔ-§±Ùm-mP-Vfl≈-hÔ∫¤-
PÙG≈-«~P≈-q-hP-§±flP≈-qÙ-∑Ô-iG-ªÙh. hÔ-øeº-Ω¿z≈-<¤-∫G›æ-zBÙh-§fi-§ffih-{„P-ªP-
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Ø-º¤P-qÙ-hÔ-n§≈-wº-±flº-≈-±h-PÔ≈-Tm-n§≈-mP-∫G›æ-z-æ≈-GP-h›∫P-BÙh-<¤-§Ôh. Ω¿z≈-
<¤-∫G›æ-zBÙh-zº-§±§≈-Vh-q-hP-. Ø-n§≈-ºP-G¤-hP-qÛ∫¤-Gm≈-«eP≈-æ-x¤º-æÙG-
G¤-ªÙh.

Ω¿z≈-<¤-•„º-±h. (Wave Speed)

h›≈-§±§≈-Ω¿z≈-<¤-∫G›æ-zBÙh-(periodic wave motion)<¤-§HÙG≈-±h-m¤-Ω¿z≈-hÔ∫¤-
∫DÙº-IP≈-hP-Ω¿z≈-±h-æ-ºG-æ≈-<¤-ªÙh. P-±Ù≈-∫h¤-Vfl-Ω¿z≈-<¤-Gmh-hÙm-«ez≈-zhÔ-
∑¤G-æ-§mÙ-z≈§-{≈-m≈-GÙ-dÙG≈-ffiz-<¤-ºÔh.(hqÔ-º¤≈- 5 hP- 6) P-±Ù≈-Vfl-PÙ≈-<¤-
Gm≈-GªÙ-§Ôh-GT¤G-æ-§¤G-G¤≈-zøe-ª¤-ªÙh-q∫¤-§mÙ-z≈§-∑¤G-z∑Ô≈-hP-. P-±Ù≈-Gm≈-
∫h¤-zM„h-m≈-Ω¿z≈-n§≈-BÙh-§fi≈-§fÙP-G¤-ªÙh-q-ª¤m. Ω¿z≈-<¤-ØÔ-§Ù-hP-qÙ-z«¿Ôz≈-q-hP-
GZ¤≈-q-§-z«¿Ôz-q∫¤-zº-H¤-h›≈-(h›≈-ªfim-)∫Wæ-ffiz-æ-ØÔ-§Ù∫¤-hzº-H¤-º¤P-±h-(Ω¿z≈-
±h-)<P-∫Wæ-ffiz-<¤-ºÔh. P-±Ù≈-§HÙG≈-±h-m¤-h›≈-<¤≈-zGÙ≈-q∫¤-º¤P-±h-T¤G-ª¤m-
q-¡Ô≈-<¤-ªÙh. ∫h¤º-º¤P-±h-m¤-Ω¿z≈-±h-GT¤G-G¤-º¤P-±h-hP-. h›≈-m¤-h›≈-ªfim-
(period)GT¤G-ª¤m. hÔ≈-m-Ω¿z≈-<¤-§HÙG≈-±h-m¤-h›≈-ªfim-H¤≈-zGÙ≈-q∫¤-Ω¿z≈-±h-h§-
Ω¿z≈-<¤-§HÙG≈-±h = Ω¿z≈-±h-/h›≈-ªfim-ª¤m.

    (hqÔ-º¤≈- 5˙ Vfl-Ω¿z≈.)

(hqÔ-º¤≈- 6˙ Vfl-Ω¿z≈-<¤-«eÔP-PÙ≈-<¤-§fÙP-M.)
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(hqÔ-º¤≈- 7 ˙ Gæ-bÔ-Vfl∫¤-Ω¿z≈-±h-§¤-\º- 1 ª¤m-q-hP-«?º-V- 1 mP-Ω¿z≈-±h-hÔ-∫i-

∑¤G-;-z-hÔ-zM„h-m≈-BÙh-<¤-ªÙh-m-Ω¿z≈-<¤-§HÙG≈-±h-«?º-V- 1 mP-§¤-\º- 1 ª¤m.)

hqÔ-§±Ùm-h›-Gæ-bÔ-Ω¿z≈-±h-T¤G-æ-§¤-\º- 10 ªÙh-q-hP-. PÙ≈-<¤-Gm≈-¡¤G-æ-Ω¿z≈-
ØÔ-GZ¤≈-zº-H¤-∫GÙº-ªfim-«?º-V- 0-5 ª¤m-m. Ω¿z≈-hÔ-«?º-V- 0-5 mP-§¤-\º- 10
BÙh-<¤-ªÙh-q-hP-. hÔ∫¤-•„º-±h-m¤-§¤-\º- 10 «?º-V- 0-5 ª¤≈-zGÙ≈-q∫¤-zGÙ≈-fÙz-
z§-«?º-V- 1 mP-§¤-\º- 20 ª¤m.

h›≈-ªfim-m¤-∫DÙº-IP≈-<¤-GÙ-økÙG-hP-§Z§-q≈-Ω¿z≈-<¤-§m-PG-Ω¿z≈-<¤-§HÙG≈-±h-<¤- =

Ω¿z≈-±h-/h›≈-ªfim- ∑Ô≈-q-∫h¤-øeº-h›∫P-∫|¤-ffiz.

Ω¿z≈-<¤-§HÙG≈-±h- = Ω¿z≈-±h.  x  ∫DÙº-IP≈.

∫|Ôæ-z-∫h¤-Ω¿z≈-<¤-º¤G≈-±P-§-«eÔ-hqÔº-m-Vfl-Ω¿z≈-hP-O-Ω¿z≈-ªP-m-∫Ùh-Ω¿z≈-±P-§º-
GT¤G-§±flP≈-≈fi-∫W‚G-q-ª¤m.

i¤-z.
1 Gæ-bÔ-∏ÙG-EÔº-§Ô-∫DÙº-(train of freight cars)DP-§¤G-º¤P-±h-§¤-\º- 10 ºÔ-ªÙh-

q-∑¤G-G¤-DP-§¤G-G≈fi§-H¤-±h-ºÔ-«?º-V-GT¤G-ºÔ-mP-EÔh-ºP-G¤-∫F¤≈-m≈-∫IÙ-zBÙh-
{Ôh-<¤-ªÙh-m-§Ô-∫DÙº-hÔ∫¤-•„º-±h-GP-ºÔh.

2 Gæ-bÔ-Vfl-Ω¿z≈-¡¤G-«?º-V-GT¤G-mP-fÔP≈-G≈fi§-ºÔ-ªº-§º-∫G›æ-z-hP-Ω¿z≈-<¤-ØÔ-
§Ù-GZ¤≈-zº-H¤-º¤P-±h-§¤-\º- 2 ª¤m-m-hÔ∫¤-∫DÙº-IP≈-GP-ºÔh. hÔ∫¤-Ω¿z≈-±h-
GP-ºÔh. hÔ∫¤-•„º-±h-GP-ºÔh.

æm.
1 «?º-V- 1 mP-§¤-\º- 3 ºÔh. P-±Ù≈-∫h¤-fz≈-æ§-GZ¤≈-<¤-fÙG-m≈-¡Ô≈-ffiz.
(;) æÔ-±m-GZ¤≈-q∫¤-mP-z«em-q∫¤-•„º-±h-<¤-GÙ-hÙm-G∑¤-z∏fiP-«eÔ. §Ô-∫DÙº-H¤-§¤-
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\º- 30 ºÔ-«?º-V- 1 mP-EÔh-ºP-G¤-∫F¤≈-m≈-∫IÙ-z≈- v = d/t = 3x10m/1 s

= 30 m/s (•„º-±h-= º¤P-±h-/h›≈-±Ùh- =3x §¤-\º- 10/«?º-V- 1 = §¤-\º- 30
/«?º-V- 1) ª¤m-q-hP-. (D)ªP-P-±Ù≈-Ω¿z≈-<¤-•„º-±h-æ-§Ô-∫DÙº-H¤≈-z«k›º-
z≈-hÔ∫¤-Ω¿z≈-±h-§¤-\º- 10 hP-∫DÙº-IP≈-»º-≤¤- 3 ª¤m-q≈- speed = wave-

length x frequency =10m x 3Hz=10m x 3/s=30m/s (hÔ∫¤-•„º-±h-m¤- = Ω¿z≈-
±h- x ∫DÙº-IP≈- = §¤-\º- 10x»º-≤¤- 3 = §¤-\º- 10x 3/«?º-V- = «?º-V-
1 æ-§¤-\º- 30 ª¤m.)

2 Ω¿z≈-<¤-∫DÙº-IP≈-m¤-»º-≤¤- 3 hP-. Ω¿z≈-±h-§¤-\º- 2 ª¤m-q≈-Ω¿z≈-<¤-•„º-
±h- = Ω¿z≈-±h- x ∫DÙº-IP≈- =  §¤-\º- 2x«?º-V- 3 = «?º-V- 1 æ-§¤-\º-
6 ª¤m. hÔ-m¤-§±flP≈-Ø¤≈-∫h¤-øeº-h›-zXÙh-∆Ùæ-ªÙh-hÔ- v = λf «eÔ-GP-h›- v m¤-
Ω¿z≈-<¤-•„º-±h-hP-. λ(JÀ¤-º¤G-ª¤-GÔ-æ§-_◊)m¤-Ω¿z≈-±h-hP-. f  m¤-Ω¿z≈-<¤-∫DÙº-
IP≈-ª¤m-q-ºÔh.

∫yÔh-Ω¿z≈. (Transverse Waves)

fG-q-∑¤G-G¤-«oÔ-GT¤G-HP-Ø¤G-T¤G-æ-zbG≈-m≈-hÔ∫¤-«oÔ-ºP-hzP-z-hÔº-EÔh-ºP-G¤≈-∫W‚≈-
bÔ-ªº-§º-»Ùz-«eÔ-∫G›æ-z-m-Ω¿z≈-¡¤G-fG-q-hÔ∫¤-«eÔP-h›-wº-zBÙh-q-hP-x¤º-økÙG-q-ª¤m.(hqÔ-
º¤≈- 8) ∫h¤º-fG-q∫¤-∫G›æ-zBÙh-(§h∫-D-«eÔP-hP-∫ÙG-b‡-z«em-q-)Ω¿z≈-<¤-•„º-
±h-zBÙh-xÙG≈-æ-iP-∏fiº-(right angles)ªÙh-q-ª¤m. iP-∏fiº-º§-∏fiº-m≈-∏fiº-xÙG≈-
(sideways)<¤-∫G›æ-zBÙh-æ-∫yÔh-<¤-∫G›æ-zBÙh-(transverse motion)∏Ôº. fG-q-M„m-
økm-ªº-§º-H¤-∫G›æ-zBÙh-§fi-∫ffih-T¤G-GmP-hP-∫wº-∫G›æ-(pulses) H¤≈-Ω¿z≈-¡¤G-
BÔh-<¤-ºÔh. M„h-æ§-(∫h¤º-fG-q-)H¤-∫G›æ-zBÙh-m¤-Ω¿z≈-zBÙh-xÙG≈-æ-∫yÔh-h›-ªÙh-
q≈-Ω¿z≈-∫h¤-∫iº-∫yÔh-Ω¿z≈-∏Ôº-z-ª¤m.

(hqÔ-º¤≈- 8˙ ∫yÔh-Ω¿z≈.)
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O-zΩ[m-∑¤G-G¤-«?›h-q-fP-qÙº-∫fÔm-q∫¤-«eÔP-h›-ªÙh-q∫¤-Ω¿z≈-hP-z¡Ôº-G∏fiG≈-PÙ≈-æ-ªÙh-
q∫¤-Ω¿z≈-n§≈-∫yÔh-Ω¿z≈-ª¤m. P-±Ù≈-§W‚G-b‡-Ω¿‚P-∫y¤m-hP-∫Ùh-Ω¿z≈-n§≈-I‚z-q∫¤-
J¿ÙG-«k›h-Dz-æÔm-Ω¿z≈-(electromagnetic waves)<P-∫yÔh-Ω¿z≈-ª¤m-q-§fÙP-z-ª¤m.

G∑›P-Ω¿z≈. (Longitudinal Waves)

Ω¿z≈-±P-§-∫yÔh-Ω¿z≈-§-ª¤m. «?z≈-∫Gº-M„h-æ§-∑¤G-∫I‚z-q∫¤-V-¡≈-n§≈-Ω¿z≈-
<¤-zBÙh-xÙG≈-hP-GT¤G-qº-wº-±flº-∫G›æ-H¤-ªÙh. hÔ-∫i∫¤-∫G›æ-zBÙh-m¤-Ω¿z≈-<¤-zBÙh-
xÙG≈-æ-{„P-z-æ≈-hÔ-hP-iP-∏fiº-h›-§Ôh. ∫h¤≈-G∑›P-Ω¿z≈-¡¤G-BÔh-<¤-ªÙh.

hqÔ-º¤≈- 9 mP-z«em-q-z∑¤m-∫yÔh-Ω¿z≈-hP-G∑›P-Ω¿z≈-GZ¤≈-;-økÔ§-Ø¤z-z§-≈¤-æ¤P-
;¤-(Slinky)∑æ-z∫¤-«eÔP-zAP≈-bÔ-z∑G-m≈-«eÙm-ffiz. ∫yÔh-Ω¿z≈-¡¤G-≈¤-æ¤P-;¤∫¤-«oÔ-ªº-
§º-∫G›æ-m≈-z«em-ffiz-q-ª¤m. G∑›P-Ω¿z≈-¡¤G-hÔ∫¤-«oÔ-EÔh-ºP-xÙG≈-»Ùz-«eÔ-∫fÔm-q-hP-
∫wfiæ-z-æ≈-z«em-ffiz. «?z≈-∫h¤º-M„h-æ§-m›≈-q-zBÙh-xÙG≈-hP-fh-G¡¤z-<¤≈-GªÙ-
∫G›æ-{Ôh-<¤-ªÙh. ≈¤-æ¤P-;¤∫¤-V-¡≈-æ-GmÙm-zÆ¤º-{„P-z-hP-GmÙm-zÆ¤º-(compression)H¤-
Ω¿z≈-¡¤G-økÔ§-Ø¤z-fÙG-BÙh-<¤-ªÙh. GmÙm-zÆ¤º-{„P-º¤§-H¤-zº-h›-∫fÔm-MÙP-G¤-Gm≈-ºÔ-
ªÙh-q-æ-h;Ùm-∆z-(rarefaction)∏Ôº. GmÙm-zÆ¤º-hP-h;Ùm-∆z-GZ¤≈-;-≈¤-æ¤P-;¤∫¤-fÙG-
xÙG≈-GT¤G-qº-BÙh-<¤-ªÙh. O-Ω¿z≈-n§≈-G∑›P-Ω¿z≈-ª¤m.

(hqÔ-º¤≈- 9˙ Ω¿z≈-GZ¤≈-;≈-GªÙm-m≈-Gª≈-æ-m›≈-q-∫wÛ-ª¤-ªÙh. (;) ≈¤-æ¤P-;¤∫¤-«oÔ-±flº-

§h›m-h›-∫fÔm-q-hP-wº-∫wfiæ-m-G∑›P-Ω¿z≈-BÔh-<¤-ªÙh. (D) hÔ-ªº-§º-∫G›æ-z-m-

∫yÔh-Ω¿z≈-BÔh-<¤-ªÙh.)

≈-GªÙ§-(earthquake)H¤≈-zBÔh-q∫¤-Ω¿z≈-≈-G∑¤∫¤-mP-zBÙh-q-æ-h{Ô-z-GÆÙ-zÙ-GZ¤≈-ªÙh.
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G∑›P-G¤- P Ω¿z≈-hP-. ∫yÔh-<¤- S Ω¿z≈-GZ¤≈-ª¤m. (≈-G¡¤≈-hrh-º¤G-«¿Ùz-y‚G-
n§≈-<¤≈-ªP-≈Ô- P Ω¿z≈-æ- “∫wfiæ-∫fÔm-” H¤-Ω¿z≈-hP-. S Ω¿z≈-æ- “∏fiº-m≈-∏fiº-
BÙh-” Ω¿z≈-∑Ô≈-∏Ôº-z-im-H¤-ºÔh.) S Ω¿z≈-<¤≈-z¡Ôº-G∏fiG≈-mP-zBÙh-ffiz-<¤-§Ôh.
∫Ùm-<P- P Ω¿z≈-<¤≈-≈-G∑¤∫¤-mP-æÙG≈-<¤-V-¡≈-∑›m-§-hP-∆-z-GZ¤≈-;∫¤-mP-zBÙh-
ffiz. Ω¿z≈-∫h¤-hG-æ-«¿Ùz-¢ÙP-{≈-q-æ≈-≈-G∑¤∫¤-mP-æÙG≈-«?Ùº-Gm≈-«eP≈-§P-qÛ-∑¤G-
¡Ô≈-ffiz-q-ª¤m.

(hqÔ-º¤≈- 10˙ ≈-GªÙ§-∑¤G-G¤≈-zBÔh-q∫¤-Ω¿z≈.  P

Ω¿z≈-n§≈-G∑›P-Ω¿z≈-ª¤m-q-hP-≈-G∑¤∫¤-mP-æÙG≈-<¤-

V-¡≈-∑›m-§-hP-∆-z-GZ¤≈-;∫¤-mP-zBÙh-ffiz-<¤-ªÙh. S

Ω¿z≈-n§≈-∫yÔh-Ω¿z≈-hP-∆-G∏fiG≈-GT¤G-qfi∫¤-mP-BÙh-

q-ª¤m. Ω¿z≈-<¤≈-±flº-økÙG-hP-∫EÙG-∫yÙ-{„P-z-æ≈-≈-

G∑¤∫¤-mP-æÙG≈-<¤-Gm≈-«eP≈-«eÙm-H¤-ªÙh.)

G∑›P-Ω¿z≈-¡¤G-G¤-Ω¿z≈-±h-m¤-GmÙm-GÆ¤º-º¤§-{„P-zº-H¤-º¤P-±h-h§-hÔ-hP-§Z§-q∫¤-
h;Ùm-∆z-º¤§-{„P-zº-H¤-º¤P-±h-ª¤m. G∑›P-Ω¿z≈-<¤-hqÔ-§±Ùm-ªÙP≈-IG≈-VÔ-¡Ù≈-m¤-
Ω¿‚P-mP-O-zBÙh-q-hÔ-ª¤m. Ω¿‚P-mP-Ω¿z≈-n§≈-zBÙh-h›≈-Ω¿‚P-G¤-Ø-z∫¤-M„-µ≈-n§≈-zbP-
«[Ù§≈-<¤-Gm≈-«eP≈-D-¡≈-fÙG-wº-±flº-GªÙ-∫G›æ-{Ôh-q-ª¤m. P-±Ù≈-O-Ω¿z≈-fÙG-∑¤z-
±G≈-æÔ-±m-XÔ≈-§∫¤-mP-z«¿z-M„-ª¤m.

«oÙæ-øÀÔz≈. (Interference)

hPÙ≈-µ≈-hqÔº-m-|G-lÙ-øe-zfi-∑¤G-G¤≈-ºP-G¤-GÙ-≈º-|G-lÙ-G∑m-Gm≈-§¤-ffiz-<P-. Ω¿z≈-
GT¤G-æ≈-§P-z-≈-V-GT¤G-ºP-fÙG-h›≈-±Ùh-GT¤G-æ-∫{„P-ffiz. Gæ-bÔ-P-±Ù≈-Vfl-∑¤G-mP-
lÙ-GZ¤≈-h{„G-m. hÔ-ºÔ-ºÔ-m≈-zBÔh-q∫¤-Ω¿z≈-n§≈-wm-±flm-z«oÙæ-bÔ-«oÙæ-∫IÙ≈-(inter-

ference pattern )¡¤G-∫I‚z-q-ª¤m. ∫IÙ≈-hÔ∫¤-mP-æÙG≈-æ-Ω¿z≈-<¤-¡›G≈-AÔm-«tº-z-
hP-. GTÙG-q. zbP-«[Ù§≈-zT≈-z∏Ù-ffiz-<¤-ºÔh.

Ω¿z≈-GT¤G-æ≈-§P-z≈-h›≈-GT¤G-ºP-æ-≈-V-GT¤G-z∏fiP-z-ª¤m-m-hÔ-n§≈-<¤-
Gm≈-ºÔ-ºÔ-m≈-Ω¿z≈-<¤-Gm≈-∫wÙ∫§-Gm≈-NÂº-zØÔG≈-q-ª¤m. ∫h¤-æ-Gm≈-zØÔG≈-<¤-
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u¤-∫IÙ≈-(superposition principle)∏Ôº. hÔ≈-m-Ω¿z≈-<¤-ØÔ-§Ù-GT¤G-G¤≈-Ω¿z≈-ØÔ-G∑m-
∑¤G-z«oÙæ-z-ª¤m-m-hÔ-n§≈-≈Ù-≈Û∫¤-¡›G≈-AÔm-n§≈-§Z§-h›-z«kÙ§≈-m≈-∫IÙ≈-MP-∫wº-
z∫¤-Ω¿z≈-¡¤G-BÔh-<¤-ºÔh. ∫h¤-æ-§ffim-q∫¤-«oÙæ-øÀÔz≈-(constructive interference)

∏Ôº.(hqÔ-º¤≈- 11) Ω¿z≈-¡¤G-G¤-ØÔ-§Ù≈-Ω¿z≈-G∑m-∑¤G-G¤-¡›º-D-æ-z«oÙæ-z-m-hÔ-n§≈-
«KÔº-≈Ù-≈Û∫¤-¡›G≈-AÔm-n§≈-GTÙG-∫y¤-∫{„P-G¤-ªÙh. Ω¿z≈-¡¤G-G¤-§fÙ-z∫¤-V-¡≈-¡¤G-G¤≈-
Ω¿z≈-G∑m-∑¤G-G¤-h§∫-z∫¤-V-¡≈-¡¤G-z;P-zº-GT¤G-qfi-{Ôh-q-ª¤m. ∫h¤-æ-§¤-§ffim-q∫¤-
«oÙæ-øÀÔz≈-(destructive interference)∏Ôº.

(hqÔ-º¤≈- 11˙ ∫yÔh-Ω¿z≈-¡¤G-mP-§ffim-q∫¤-«oÙæ-øÀÔz≈-hP-§¤-§ffim-q∫¤-«oÙæ-øÀÔz≈-{„P-z.)

Ω¿z≈-<¤-«oÙæ-øÀÔz≈-Vfl∫¤-mP-G≈æ-¡Ù≈-≈fi-§fÙP-G¤-ºÔh. hqÔ-º¤≈- 12 mP-P-±Ù≈-GªÙ-
∫G›æ-{Ôh-q∫¤-hPÙ≈-qÙ-GZ¤≈-Vfl-ª¤-PÙ≈-æ-ºÔG-q-m-hÔ-æ≈-«oÙæ-øÀÔz≈-<¤-∫IÙ≈-¡¤G-I‚z-q-§fÙP-
z-ª¤m. hÔº-P-±Ù≈-Ω¿z≈-¡¤G-G¤-ØÔ-§Û-∑¤G-G¤≈-Ω¿z≈-G∑m-∑¤G-G¤-¡›º-Dº-z«oÙæ-m≈-∫IÙ≈-
AP->¿h-;Ùº-∫I‚z-≈∫¤-≈-V-n§≈-§fÙP-ffiz. ≈-V-∫h¤-n§≈-<¤-Gm≈-n§≈-≈fi-Ω¿z≈-n§≈-
ºP-zz-m≈-∫H„º-∫IÛ-ª¤-ªÙh. P-±Ù≈-∫h¤º-Ω¿z≈-n§≈-wm-±flm-æ≈-n§-q-zXÔ-NÂº-{„P-
z-(out of phase)∏Ôº-z-ª¤m.

«oÙæ-øÀÔz≈-m¤-Ω¿z≈-<¤-∫G›æ-zBÙh-±P-§-«eÔ-Vfl-Ω¿z≈-≈§-O-Ω¿z≈-J¿ÙG-Ω¿z≈-±P-
§º-ªÙh-q∫¤-Eh-VÙ≈-<¤-n§-q-∑¤G-ª¤m.
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(hqÔ-º¤≈- 12˙ z«oÙæ-z∫¤-Vfl-Ω¿z≈-<¤-±Ù-DG-

GZ¤≈-<¤≈-«oÙæ-øÀÔz≈-<¤-∫IÙ≈-¡¤G-zBÔh-q-ª¤m.

GªÙm-H¤-z∏Û-º¤≈-m¤-DfiP≈-GZ¤≈-m≈-M-zBÔh-q∫¤-

Ω¿z≈-n§≈-ªP-hG-qº-«eÙm-q∫¤-º¤-§Û-∑¤G-ª¤m.

Gª≈-<¤-z∏Û-º¤≈-m¤-hPÙ≈-ªÙh-«oÙæ-øÀÔz≈-<¤-

∫IÙ≈-<¤-∫i-hqº-∑¤G-ª¤m.)

økP-Ω¿z≈.(Standing Waves)

Gæ-bÔ-P-±Ù≈-MP-Ø¤G-æ-fG-q-GT¤G-zbG≈-m≈-hÔ∫¤-«oÔ-ºP-hzP-z-hÔ-ªº-§º-∫G›æ-z-
m. P-±Ù≈-fG-q-hÔ∫¤-«eÔP-h›-Ω¿z≈-<¤-º¤§-q-∑¤G-zCÊm-q-ª¤m. MP-Ø¤G-m¤-∫G›æ-h;∫-z≈-
Ω¿z≈-fG-q∫¤-«eÔP-h›-±flº-økÙG-G¤-ªÙh. P-±Ù≈-fG-q-∫G›æ-«eP≈-bG-bG-T¤G-G¤-fÙG-m≈-
∫yÙ-Ω¿z≈-hP-(incident wave)±flº-økÙG-G¤-Ω¿z≈-(reflected wave){„P-z≈-økP-Ω¿z≈-
z∏Ù-ffiz. hÔº-fG-q∫¤-V-¡≈-§ffih-§±§≈-(nodes)∏Ôº-z-n§≈-∫G›æ-§Ôh-h›-Gm≈-q-ª¤m.
§ffih-§±§≈-n§≈-m¤-m›≈-¡›G≈-Z‡P-z∫§->¿h-;Ùº-H¤-≈-V-n§≈-ª¤m. ªP-§ffih-§±§≈-
<¤-∫Gæ-π-(antinodes)(hqÔ-º¤≈- 13 mP-§¤P-{P-z«em-§Ôh-q-)∏Ôº-z-n§≈-m¤-§P-
§f∫¤-Gm≈-NÂº-hP-m›≈-¡›G≈-§P-±h-<¤-≈-V-n§≈-ª¤m.  EÔh-ºP-G¤≈-§ffih-§±§≈-
<¤-∏fiº-GZ¤≈-<¤-∫F¤≈-æ-§≤‚z-§Ù-∫EÔº-ªP-fG-q≈-hÔº-§¤-ºÔG-q-ª¤m. fG-q∫¤-V-¡≈-G∑m-
hP-h§¤G≈-z≈æ-H¤≈-§ffih-§±§≈-<¤-∫Gæ-π-n§≈-<¤≈-hÔ-∫i∫¤-«?z≈-§≤‚z-§Ùº-ºÔG-
∆¤h-<¤-ºÔh. §ffih-§±§≈-∫Gæ-π-n§≈-§ffih-§±§≈-GZ¤≈-zº-H¤-xÔh-æ§-h›-∫I‚z-q-
ª¤m.

(hqÔ-º¤≈- 13˙ ∫yÙ-Ω¿z≈-hP-

±flº-økÙG-Ω¿z≈-<¤≈-«oÙæ-øÀÔz≈-æ≈-

økP-Ω¿z≈-¡¤G-I‚z-q-ª¤m.)
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økP-Ω¿z≈-n§≈-«oÙæ-øÀÔz≈-<¤-I‚z-∫|≈-ª¤m. Ω¿z≈-<¤-±Ù-DG-∫IÙ≈-AP-hP-Ω¿z≈-±h-
(wavelength)§Z§-q-GZ¤≈-wm-±flm-zM„h-hÔ-D-xÙG≈-økÙG-qº-zBÙh-q-m. Ω¿z≈-n§≈-
wm-±flm-æ≈-M„m-«[Ù§-qÙº-∫G›æ-º¤§-n§-q∫¤-mP-Gm≈-q-hP-x¤º-H„º-z-(in and out of

phase)ª¤m. hÔ-n§≈-<¤≈-§ffim-q-hP-§¤-§ffim-q∫¤-«oÙæ-øÀÔz≈-<¤-Gm≈-zdm-qÙ-n§≈-I‚z-
q-ª¤m.

EÔh-ºP-G¤≈-økP-Ω¿z≈-¡¤G-æ≈-«¿-qÙº-z∏Ù-ffiz. hÔ-æ-dÔm-zdm-qÙ-GZ¤≈-hzº-fG-q-∑¤G-
G§-hÔ-z≈-æÔG≈-q-∑¤G-æ-∫H¤G-G¤-«~‰G-§hÙP-(rubber tube)∑¤G-zbG≈. EÔh-ºP-G¤-
æG-q≈-dÔm-GT¤G-G¤-ZÔ-∫F¤≈-m≈-«~‰G-§hÙP-hÔ-ªº-§º-∫G›æ. Gæ-bÔ-EÔh-ºP-G¤≈-«~‰G-
§hÙP-hÔ-∫DÙº-IP≈-bG-bG-b‡-∫G›æ-m-hqÔ-º¤≈- 14(;) mP-z«em-q-z∑¤m-EÔh-ºP-
G¤≈-økP-Ω¿z≈-¡¤G-z∏Ù-ffiz. «~‰G-§hÙP-∫DÙº-IP≈-Z¤≈-økz-<¤≈-∫G›æ-m-økP-Ω¿z≈-«SÙm-
H¤-Ω¿z≈-±h-<¤-xÔh-;-ºÔ-ªÙh-q∫¤-G›G-§¤G-(loops)GZ¤≈-ªÙh-q∫¤-Ω¿z≈-¡¤G-{„P-z-ª¤m.(º¤§-
{„P-§ffih-§±§≈-GZ¤≈-zº-H¤-º¤P-±h-m¤-Ω¿z≈-±h-<¤-xÔh-;-hP-. G›G-§¤G-GZ¤≈-<¤≈-
Ω¿z≈-±h-(wavelength)V-±P-∑¤G-I‚z-q-ª¤m.) hÔ-∫DÙº-IP≈-≈fi§-økz-<¤≈-∫G›æ-
m-hÔ-æ≈-økP-º¿z≈-ºP-G¤-fÙG-§∫¤-Ω¿z≈-±h-hÔ∫¤-≈fi§-V-GT¤G-ªÙh-q-hP-. G›G-§¤G-G≈fi§-
ªÙh-q-{„P-z-≈ÙG≈-hÔ-øeº-ª¤m.

(hqÔ-º¤≈- 14˙ (;) EÔh-ºP-G¤≈-fG-q-∫G›æ-h=‚G-{≈-m≈-hÔº-V-¡≈-GT¤G-ªÙh-q∫¤-økP-

Ω¿z≈-¡¤G-z∏Ù-z-ª¤m.(Ω¿z≈-±h-   ªÙh-q-) (D) hÔ-∫DÙº-IP≈-<¤-Z¤≈-økz-<¤≈-∫G›æ-z-

æ≈-V-¡≈-GZ¤≈-ªÙh-q∫¤-Ω¿z≈-(Ω¿z≈-±h- 1 ªÙh-q-)¡¤G-zBÔh. (G) hÔ-∫DÙº-IP≈-≈fi§-økz-

<¤≈-∫G›æ-z-æ≈-V-¡≈-G≈fi§-ªÙh-q∫¤-Ω¿z≈-¡¤G-zBÔh-q-ª¤m.(Ω¿z≈-±h- 1 hP-   ªÙh-q-)

1
2

1
2
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O-zΩ[m-m§-M„h-§P≈-<¤-«?›h-q-∑¤G-æ-z«o›m-q-æ≈-økP-Ω¿z≈-{„P-z-ª¤m. hÔ-§±flP≈-Ω¿‚P-
mP-∫zfih-ºÙæ-H¤-«~‰-G›-(organ pipe)hP-. \§-J¿¤P-.(trumpet) M-J¿¤P-hP-. G∑m-
ªP-zfiæ-Vfl∫¤-¡Ôæ-h§-(soda-pope bottle)H¤-«eÔP-h›-wfi-Mz-m≈-økP-Ω¿z≈-z∏Ù-z-ª¤m. ªP-
økP-Ω¿z≈-n§≈-Vfl-ªÙh-q∫¤-∫F‚-G∑ÙP≈-≈§-W-;Ÿ-w¤-ªÙh-q∫¤-h;º-ªÙæ-∫DÙº-IP≈-bG-bG-
fÙG-wº-±flº-•„º-∫G›æ-{≈-q-æ≈-z∏Ù-ffiz-<¤-ºÔh. økP-Ω¿z≈-n§≈-∫yÔh-∫G›æ-æ§-G∑›P-
∫G›æ-GZ¤≈-;∫¤-«KÙ-m≈-z∏Ù-ffiz-<¤-ºÔh.

i¤-z.
1 Ω¿z≈-GT¤G-G¤≈-Ω¿z≈-G∑m-∑¤G-m›≈-§Ôh-h›-zbP-m≈-hÔº-∫IÙ≈-AP-GP-ªP-§Ôh-q-

z∏Ù-ffiz-z§.
2 hqÔ-º¤≈- 14(G) mP-z«em-q-øeº-EÔh-ºP-G¤≈-V-¡≈-G≈fi§-ªÙh-q∫¤-økP-Ω¿z≈-

¡¤G-z∏Ù-z∫¤-hzP-h›-zbP-. Gæ-bÔ-EÔh-ºP-G¤≈-hÔ∫¤-∫DÙº-IP≈-Z¤≈-økz-<¤≈-∫G›æ-
m-hÔ-æ≈-EÔh-<¤-økP-Ω¿z≈-G≈º-q-hÔ∫¤-mP-Ω¿z≈-<¤-V-¡≈-G-±Ùh-{„P-P§. Ω¿z≈-±h-
W¤-Æ§-{„P-z-ª¤m.

æm.
1 z∏Ù-ffiz-<¤-ºÔh. ∫h¤-æ-§¤-§ffim-q∫¤-«oÙæ-øÀÔz≈-∏Ôº. hqÔº-m-fG-q-∑¤G-«eÔP-ªÙh-q∫¤-

økP-Ω¿z≈-æ-§±Ùm-m-hÔ∫¤-V-¡≈-≈fi-H„º-q∫¤-§ffih-§±§≈-n§≈-æ-∫IÙ≈-MP-§Ôh-q-
øeº-ª¤m.

2 Gæ-bÔ-EÔh-ºP-G¤≈-fG-q-hÔº-∫DÙº-IP≈-Z¤≈-økz-<¤≈-∫G›æ-m. hÔ-æ≈-økP-Ω¿z≈-
V-¡≈-<¤-IP≈-Z¤≈-økz-ªÙh-q-∑¤G-BÔh-<¤-ºÔh. EÔh-ºP-æ-V-¡≈-i‚G-{„P-z-ª¤m. Ω¿z≈-
±h-V-±P-∑¤G-æ-V-¡≈-GZ¤≈-ºÔ-ªÙh-q≈-økP-Ω¿z≈-hÔº-Ω¿z≈-±h-V-±P-G≈fi§-{„P-
z-ª¤m.

Ù̂z-æº-H¤-¡›G≈-AÔm. (Doppler Effect)

Vfl-∫G›æ-§Ôh-T¤G-G¤-h<¤æ-h›-∫zfi-∑¤G-G¤≈-ºP-G¤-@P-q-ªÙ§-∫G›æ-hP-æfi≈-ªº-§º-∫G›æ-
m≈-Vfl-Ω¿z≈-<¤-∫IÙ≈-¡¤G-z∏Ù-±flæ-hqÔ-º¤≈- 15 mP-z«em-ªÙh. ∫zfi-hÔ-m¤-GP-h›-ªP-§¤-
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zBÙh-qº-Gm≈-≈-PÔ≈-Gbm-∑¤G-b‡-Vflº-µ¤-zº-{Ôh-q-
GT¤G-qfi-ª¤m. hÔ≈-z∏Ù≈-q∫¤-Ω¿z≈-n§≈-Vfl-ª¤-PÙ≈-æ-
Ez-∫IÙ-ª¤-ªÙh. Ω¿z≈-hÔ-n§≈-<¤≈-øeÔ-z-ffim-§ÙP-z∫¤-
«KÙº-h{¤z≈-DG-T¤G-I‚z-q-ª¤m-bÔÔ. Ω¿z≈-hÔ-n§≈-<¤-
•„º-±h-xÙG≈-f§≈-Th-æ-GT¤G-H„º-h›-ªÙh-q∫¤-x¤º.
Gæ-bÔ-∫zfi-ª¤≈-Vfl∫¤-mP-∫DÙº-IP≈-zdm-qÛ-∑¤G-fÙG-
∫G›æ-z-ª¤m-m-Ω¿z≈-<¤-ØÔ-§Ù-n§≈-hzº-H¤-º¤P-±h-
(Ω¿z≈-±h-)xÙG≈-±P-§º-§Z§-qº-∫{„P-G¤-ªÙh.
Ω¿z≈-hÔ-n§≈-<¤≈-Gm≈- A ≈º-∫DÙº-IP≈-W¤-Æ§-
H¤≈-ffiG-q-hP-§Z§-qº-Gm≈- B æ-ffiG-G¤-ªÙh. ∫h¤≈-
Ω¿z≈-<¤-∫G›æ-zBÙh-<¤-∫DÙº-IP≈-(frequency)Gm≈- A hP- B GZ¤≈-;º-º§-ªP-
m-∫zfi∫¤-ZÔ-∫I§-±P-§º-GT¤G-H„º-h›-ªÙh-q-«eÙm-H¤-ªÙh. Ω¿z≈-<¤-∫DÙº-IP≈-∫h¤-∫zfi∫¤-
∫G›æ-zBÙh-<¤-∫DÙº-IP≈-hP-GT¤G-§±flP≈-fÙG-ªÙh--ª¤m.

Gæ-bÔ-ªÙ§-∫G›æ-{Ôh-q∫¤-∫zfi-hÔ-Vfl∫¤-«eÔP-PÙ≈-æ-Ω¿z≈-
<¤-•„º-±h-æ≈-Z‡P-z∫¤-fÙG-m≈-BÙh-<¤-ªÙh-q∫¤-hzP-h›-
zbP-m. hÔ-h›≈-∫zfi≈-ºP-G¤≈-z∏Ù≈-q∫¤-Ω¿z≈-<¤-V-¡≈-
n§≈-<¤-XÔ≈-æ-BÙh-<¤-ªÙh. hÔ-æ≈-Ω¿z≈-hÔ∫¤-OÙ≈-∫EÙG-
«eÔ-øeÔ-z-ffim-§ÙP-z∫¤-«KÙº-h{¤z≈-æ≈-I‚z-qº-§¤-«kÙh-q-
ª¤m.(hqÔ-º¤≈- 16) x¤-ºÙæ-H¤-Ω¿z≈-hÔ∫¤-øeÔ-z-m¤-∫zfi-
hÔ-«KÙº-h{¤z≈-hÔ∫¤-øeÔ-zº-ªÙh-q∫¤-h›≈-æ-
I‚z-q-∑¤G-ª¤m. hÔ-z≈-VflP-z∫¤-Ω¿z≈-<¤-øeÔ-z-m¤-∫zfi-
hÔ-hÔ∫¤-«KÙº-h{¤z≈-<¤-øeÔ-zº-ªÙh-h›≈-I‚z-q-hP-zT≈-
hÔ-øeº-ª¤m. «KÙº-h{¤z≈-Ω¿z≈-hÔ-n§≈-<¤-øeÔ-z-m¤-Aæ-{Ôh-q∫¤-∫zfi≈-zBÙh-q-hP-hÔ∫¤-xÙG≈-
æ-§Z§-h›-∫G›æ-H¤-ªÙh. ∫zfi-hÔ≈-∫G›æ-z∫¤-∫DÙº-IP≈-«Sº-hP-GT¤G-§±flP≈-¡¤G-fÙG-
{Ôh-<¤-ªÙh-<P-. Gm≈- B m≈-øe-§Dm-∑¤G-G¤≈-Ω¿z≈-WÔ-§P-WÔ-§P-h›-{„P-z∑¤m-ªÙh-
q-hP-∫DÙº-IP≈-«Sº-æ≈-§P-z-∑¤G-§fÙP-G¤-ªÙh. ∫h¤∫¤-M„-§±m-m¤-Ω¿z≈-º¤§-{„P-n§≈-
æ-zBÙh-M„∫¤-º¤P-±h-f‡P-z-ªÙh-q-hP-. hÔ∫¤-hzP-G¤≈-∫zfi-hÔ≈-hÔ-«S-Gm≈- B xÙG≈-æ-

(hqÔ-º¤≈- 15˙ Vfl-hæ-«kÙh-T¤G-
mP-G¤-Gm≈-GT¤G-æ-z«kh-q∫¤-∫zfi-
∑¤G-G¤-ªÙ§-∫G›æ-H¤≈-z∏Ù≈-q∫¤-Vfl-
Ω¿z≈-<¤-«eÔP-xÙG≈-<¤-§fÙP-M.)

(hqÔ-º¤≈- 16˙ Vfl-∫G›æ-§Ôh-
mP-Aæ-{Ôh-q∫¤-∫zfi-∑¤G-G¤≈-
z∏Ù≈-q∫¤-Vfl-Ω¿z≈.
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§-zBÙh-q∫¤-«?z≈-h›≈-æ≈-∫DÙº-IP≈-§P-z∫¤-mP-Gm≈- B æ-«¿Ôz-<¤-ªÙh-q≈-ª¤m. Gm≈-
A m≈-øe-§Dm-∑¤G-G¤≈-∫DÙº-IP≈-Z‡P-z-∑¤G-§fÙP-G¤-ªÙh. hÔ∫¤-M„-§±m-m¤-Ω¿z≈-<¤-
ØÔ-§Ù-n§≈-z«¿Ôz-q∫¤-h›≈-±Ùh-hzº-h›≈-ªfim-º¤P-qÙ-∑¤G-∫GÙº-H¤-ªÙh-q≈-ª¤m. hÔ-m¤-Ω¿z≈-
<¤-ØÔ-§Ù-≈Ù-≈Ù≈-Gm≈- A æ-z«¿Ôz-qº-∫zfi∫¤-∫G›æ-zBÙh-{Ôh-±flæ-H¤-hzP-G¤≈-ºP-G¤-GÙP-
hÔ-æ≈-fG-º¤P-zº-zBÙh-hGÙ≈-q-æ≈-{„P-z-ª¤m. ∫{„P-DfiP≈-(ªP-m-fÙz-§Dm-)<¤-∫G›æ-
zBÙh-<¤-hzP-G¤≈-∫DÙº-IP≈-æ-∫H„º-z-{„P-z-∫h¤-æ- Ù̂z-æº-H¤-¡›G≈-AÔm-∏Ôº.(∫h¤-øeº-
ÕÛ-≈¤-=¤-º¤-ª∫¤-±m-º¤G-§D≈-q-=¤-≈¤-T¤-ªm-^Ùz-æº-(Christian Doppler)(1803-

1853)§±m-æ≈-fÙG≈-q-ª¤m.)
Vfl-Ω¿z≈-n§≈-Vfl-PÙ≈-æÔz-§Û∫¤-«eÔP-h›-Ez-∫IÛ-ª¤-ªÙh. O-Ω¿z≈-hP-∫Ùh-Ω¿z≈-n§≈-

xÙG≈-±P-§º-«KP-wfiG-M-zBÔh-q-z∑¤m-h›-xÙG≈-M-G≈fi§-økm-zº-«oP-(three-dimensional

space) mP-BÙh-<¤-ªÙh. W¤-øeº-«KÙº-h{¤z≈-Ω¿z≈-n§≈-Aæ-{Ôh-q∫¤-∫zfi∫¤-§h›m-æ-ZÔ-
∫F¤≈-≈fi-§Z§-h›-Gm≈-q-øeº. ∫G›æ-zBÙh-{Ôh-q∫¤-∫{„P-DfiP≈-¡¤G-G¤-§h›m-æ-ªÙh-q∫¤-
«KÙº-h{¤z≈-<¤-O-Ω¿z≈-hP-J¿ÙG-Ω¿z≈-n§≈-ZÔ-zº-§Z§-h›-Gm≈-q-hP-. hÔ-fÙz-§Dm-
(receiver)∑¤G-æ-∫DÙº-IP≈-§P-z∫¤-mP-{„P-z-ª¤m.

z∑Ùm-∫DÙº-;Ÿº-∑¤G-EÔh-ºP-G¤-§h›m-m≈-zBÙh-h›≈-hÔ∫¤-h›P-O∫¤-«?h-GhP≈-(car

horn)<¤-±h-G∑¤º-∫H„º-z-∫IÙ-±flæ-æ≈- Ù̂z-æº-H¤-¡›G≈-AÔm-∑¤G-§PÙm-G≈æ-h›-{„P-z-
ª¤m. ;Ÿº-hÔ-EÔh-ºP-G¤-xÙG≈-æ-z«¿Ôz-h›≈-O-GhP≈-<¤-±h-G∑¤-M„m-økm-æ≈-§fÙ-zº-{„P-
z-ª¤m.(§fÙ-z-hqÔº-m-ºÙæ-§Û∫¤-∫hÔG≈-∫zÔz-<¤-zº-§±§≈-æ-h{P≈-dG≈-§fÙ-z-∑¤G-
{„P-z-øe-zfi-ª¤m.) hÔ∫¤-M„-§±m-m¤-O-ª¤-Ω¿z≈-ØÔ-n§≈-EÔh-ºP-G¤-n-zº-∫DÙº-IP≈-§P-
zº-zlz-<¤-ªÙh. ;Ÿº-wº-zBÙh-∫IÙ-«?z≈-EÔh-<¤≈-O-GhP≈-VflP-zº-fÙ≈-q-ª¤m. hÔ∫¤-
M„-§±m-m¤-Ω¿z≈-hÔ∫¤-ØÔ-§Ù-n§≈-EÔh-<¤-n-zº-∫DÙº-IP≈-Z‡P-z∫¤-mP-zlz-<¤-ªÙh-q≈-ª¤m.

(hqÔ-º¤≈- 17˙ O∫¤-∫{„P-DfiP≈-EÔh-ºP-G¤-xÙG≈-æ-z«¿Ôz-h›≈-O-GhP≈-<¤-±h-G∑¤-WÔ-§fÙº-

∫IÙ-z-hP-. O∫¤-∫{„P-DfiP≈-wº-zBÙh-«?z≈-O-GhP≈-VflP-h›-∫IÙ-z-ª¤m.)
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Ù̂z-æº-H¤-¡›G≈-AÔm-∫Ùh-æ∫P-∫{„P-G¤-ªÙh. ∫Ùh-<¤-∫{„P-DfiP≈-¡¤G-z«¿Ôz-h›≈-hÔ∫¤-∫DÙº-
IP≈-∫wº-z-hP-. hÔ-x¤º-∫fÔm-{Ôh-h›≈-hÔ∫¤-∫DÙº-IP≈-Z‡P-h›-∫IÛ-ª¤-ªÙh. ∫DÙº-IP≈-
∫wº-z-æ-«SÙm-qÛ∫¤-Gm≈-zXÔ-(blue shift) ∏Ôº. hÔ∫¤-M„-§±m-m¤-∫wº-V-∫DÙº-IP≈-
§fÙ-z∫¤-xÙG≈-æ-«eÔ-D-hÙG-∫Vº-«oP-(color spectrum)G¤-«SÙm-qÛ∫¤-«oÔ-xÙG≈-æ-∫wº-z≈-
ª¤m. ∫DÙº-IP≈-VG-q-æ-h§º-qÛ∫¤-Gm≈-zXÔ-(red shift) ∏Ôº. hÔ-m¤-∫DÙº-IP≈-Z‡P-
z∫¤-xÙG≈-<¤-Gm≈-zXÔ-∑¤G-«eÔ-D-hÙG-∫Vº-«oP-G¤-h§º-qÛ∫¤-«oÔ-xÙG≈-æ-Gm≈-zXÔ-{„P-z-
ª¤m. MP-º¤P-«?º-±ÙG≈-(galaxies) <¤≈-z<Ô-z∫¤-∫Ùh-<¤≈-h§º-qÛ∫¤-Gm≈-zXÔ-∑¤G-z«em-
q-ª¤m. Gm≈-zXÔ-∫h¤-∫Wæ-z≈-hÔ-±Û∫¤-x¤º-∫fÔm-H¤-•„º-±h-zØ¤-ffiz-<¤-ªÙh. •„º-h›-«?Ùº-
z∫¤-«?º-§-∑¤G-G¤≈-P-±Û∫¤-xÙG≈-m≈-D-NÂº-z∫¤-∏fiº-H¤≈-Gm≈-zXÔ-h§º-qÛ-∑¤G-hP-P-±Û∫¤-
xÙG≈-æ-D-z«em-q∫¤-∏fiº-H¤≈-Gm≈-zXÔ-«SÙm-qÛ-∑¤G-«eÙm-H¤-ªÙh. ∫h¤≈-«?º-§∫¤-∫DÙº-±h-
zØ¤-ffiz-<¤-ªÙh.

i¤-z. O∫¤-∫{„P-DfiP≈-¡¤G-EÔh-ºP-≈º-z«¿Ôz-h›≈-hÔ∫¤-Ω¿z≈-<¤-•„º-±h-æ-∫wº-VG-GP-
{„P-z-ª¤m-m§.
æm. Ω¿z≈-<¤-•„º-±h-æ-∫wº-VG-GP-ªP-{„P-G¤-§Ôh. ∫{„P-DfiP≈-æ-∫G›æ-zBÙh-{„P-
z∫¤-±Ô-∫wº-VG-G¤-∫H„º-z-{„P-z-m¤-Ω¿z≈-<¤-∫DÙº-IP≈-ª¤m-q-æ≈-Ω¿z≈-<¤-•„º-±h-§-
ª¤m. Ω¿z≈-<¤-∫DÙº-IP≈-hP-•„º-±h-GZ¤≈-hzº-Eh-qº-G≈æ-qÙ-¡Ô≈-hGÙ≈. Ω¿z≈-
¡¤G-∫G›æ-z∫¤-∫DÙº-IP≈-m¤-h=ÙG-AÔm-∑¤G-Gm≈-¡¤G-m≈-G∑m-h›-∫G›æ-z∫¤-±h-hP-Gbm-
m≈-f-hh-q-ª¤m.

G∑›-h{¤z≈-Ω¿z≈. (Bow Waves)

Ω¿z≈-<¤-∫{„P-DfiP≈-<¤-•„º-±h-hP-hÔ≈-zBÔh-q∫¤-Ω¿z≈-<¤-•„º-±h-hP-§Z§-m-ª-§±m-
q∫¤-Gmh-hÙm-∑¤G-{„P-z-ª¤m. hÔ-h›≈-Ω¿z≈-n§≈-∫{„P-DfiP≈-hÔ∫¤-§h›m-æ-zØÔG≈-q-ª¤m.
P-±Û∫¤-hqÔ-§±Ùm-«SÙm-§∫¤-mP-∫zfi-∑¤G-G¤≈-Ω¿z≈-<¤-•„º-±h-hP-§Z§-qº-Aæ-{Ôh-q∫¤-Gm≈-
«eP≈-æ-§mÙ-z≈§-∑¤G-z∑Ô≈-hP.  hÔ-h›≈-EÔh-<¤≈-∫zfi-hÔ≈-ºP-G¤≈-zBÔh-q∫¤-Ω¿z≈-<¤-
•„º-±h-hP-§Z§-qº-zBÙh-ffiz-<¤-ªÙh-q-§fÙP-G¤-∫h›G-G§. Ω¿z≈-n§≈-∫zfi∫¤-«SÙm-h›-
§-∫IÙ-zº-hÔ∫¤-±z-b‡-fh-;º-∫zfi∫¤-§h›m-h›-GT¤G-«eÔP-GT¤G-zØÔG≈-<¤≈-«KP-GbÙh-q-
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ª¤m.(hqÔ-º¤≈- 18) ∫zfi-hÔ≈-ºP-G¤≈-zBÔh-q∫¤-Ω¿z≈-<¤-§h›m-∫F¤h-∏fiº-D-hP-∫IÙG≈-
bÔ-BÙh-<¤-ªÙh.

Gm§-I‚-∑¤G-O∫¤-•„º-±h-h›-zBÙh-h›≈-hÔ-hP-§±flP≈-
q-∑¤G-∫H„º-H¤-ªÙh. fh-∫wfiº-Gm§-I‚-(jet aircraft) fÙG-
§º-{„P-«?z≈-§¤-±P-§≈-Gm§-I‚∫¤-§h›m-h›-O-Ω¿z≈-zØÔG≈-
q≈-O-ª¤-z;G-M-(sound barriers)∑¤G-I‚z-q-hP¸. Gæ-
bÔ-Gm§-I‚-hÔ-O∫¤-•„º-±h-æ≈-zLæ-zº-zBÙh-hGÙ≈-m-hÔ≈-
O-ª¤-z;G-M-hÔ-GbÙº-hGÙ≈-q∫¤-ª¤h-VÔ≈-{Ôh-<¤-ªÙh. hÔ-
h›≈-hPÙ≈-≈fi-GP-{„P-G¤-ªÙh-h§-∑Ô-m-Ω¿z≈-<¤-ØÔ-§Ù-z«oÙæ-
O¤G-{≈-q-n§≈-<¤≈-hÔ∫¤-G¡ÙG-q∫¤-«eÔP-h›-Ω¿‚P-M„G≈-qº-
zº-GÔG≈-{Ôh-<¤-ªÙh-q-hP-. hÔ∫¤-hzP-G¤≈-Gm§-I‚-GTflm-
DG-qÙ-z∏Û-ª¤-ªÙh. ∫Ùm-<P-z;G-M-hÔ-PÙ-§-∑¤G-§-ª¤m.
W¤-øeº-I‚-∑¤G-G¤≈-æ≈-«¿-qÙº-ºP-G¤≈-zBÔh-q∫¤-Ω¿z≈-z≈-•„º-±h-§P-z∫¤-mP-zBÙh-ffiz-
q-z∑¤m-h›-Gm§-I‚-∑¤G-G¤≈-<P-ºP-æ-¡›G≈-økÔP-PÔ≈-ªÙh-m-O∫¤-•„º-±h-z≈-æ≈-«¿-qÙº-
§HÙG≈-qº-zBÙh-ffiz-<¤-ªÙh. hÔº-P-±Ù≈-O-æ≈-•„º-z∫§-∫h≈-q-(supersonic)∑Ô≈-
zXÙh-q-ª¤m. O-∫h≈-Gm§-I‚-(supersonic airplane)∑¤G-Ω¿‚P-∫W§-∑¤P-h=ÙG-AÔm-§Ôh-
q∫¤-mP-BÙh-<¤-ªÙh. hÔ∫¤-M„-§±m-m¤-hÔ∫¤-§h›m-h›-O-Ω¿z≈-GP-ªP-Ez-<¤-§Ôh. hÔ-§±flP≈-
Vfl-Ω¿z≈-z≈-§HÙG≈-qº-Aæ-{Ôh-q∫¤-∫zfi≈-dG-b‡-ºP-Z¤h-Vfl-PÙ≈-∫W§-∑¤P-Ω¿z≈-§Ôh-q∫¤-
mP-∫W‚G-G¤-ªÙh.

∫zfi-hÔ≈-Ω¿z≈-<¤-•„º-±h-æ≈-§HÙG≈-qº-zBÙh-q-m-hÔ≈-Ω¿z≈-<¤-OÙ≈-¡¤G-zBÔh-±flæ-
ªP-hG-qº-«eÙm-q∫¤-hqÔ-º¤≈- 19 mP-z«em-qº-øeº-ª¤m. hÔ≈-ºP-G¤≈-zBÔh-q∫¤-Ω¿z≈-
<¤-«SÙm-h›-∫IÙ-z-ª¤m. Ω¿z≈-∫h¤-n§≈-∏fiº-Dº-z«oÙæ-z-hP-Ω¿z≈-∫h¤-n§≈-<¤≈-z∏Ù≈-q∫¤-
OÙ≈-∂¤-(V) h{¤z≈-øeº-ªÙh-æ. hÔº-G∑›-h{¤z≈-Ω¿z≈-∏Ôº. Ω¿z≈-hÔ-∫zfi∫¤-Mz-b‡-hæ-
zfi≈-zBÙh-q-øeº-«oP-z-ª¤m. M„m-h›-•ÙP-∫i¤≈-ªÙh-q∫¤-G∑›-h{¤z≈-Ω¿z≈-∫y‚æ-I‚-(speed

boat)∑¤G-Vfl-ª¤-mP-h›-∑›G≈-zBÙh-{≈-bÔ-zBÔh-q-m¤-h›≈-§±§≈-<¤-Ω¿z≈-«KÙº-h{¤z≈-Tm-
§P-qÙ-z«oÙæ-m≈-zBÔh-q∫¤-h›≈-§±§≈-§¤m-q∫¤-Ω¿z≈-(non-periodic waves) ¡¤G-ª¤m.

(hqÔ-º¤≈- 18˙ Ω¿z≈-<¤-
•„º-±h-hP-§Z§-qº-Aæ-
{Ôh-q∫¤-∫zfi-∑¤G-G¤≈-z∏Ù≈-
q∫¤-Ω¿z≈-<¤-OÙ≈.)
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(hqÔ-º¤≈- 19˙ Ω¿z≈-<¤-•„º-±h-æ≈-zLæ-bÔ-

Aæ-{Ôh-q∫¤-∫zfi-∑¤G-G¤≈-z∏Ù≈-q∫¤-Ω¿z≈-<¤-OÙ≈.)

Ω¿z≈-<¤-∫{„P-DfiP≈-•„º-±h-∫i-§¤m-mP-zBÙh-q-n§≈-<¤≈-z∏Ù≈-q∫¤-Ω¿z≈-OÙ≈-D-¡≈-
hqÔ-º¤≈- 20 mP-z«em-ªÙh. hÔ∫¤-mP-Ω¿z≈-<¤-∫{„P-DfiP≈-<¤-•„º-±h-Ω¿z≈-<¤-•„º-±h-
æ≈-zLæ-m≈-∫wº-z-hÔ≈-∂¤- (V) h{¤z≈-«Sº-æ≈-y-z-∑¤G-BÔh-q-ª¤m. (Vfl∫¤-mP-h›-I‚-
n§≈-<¤≈-zBÔh-q∫¤-G∑›-h{¤z≈-Ω¿z≈-n§≈-∫h¤º-z«em-q-n§≈-æ≈-Ω[ÙG-∫≤¤P-VÔ-z-ªÙh. P-±Ù≈-

hÔ-æ-∫h¤º-ªP-hG-qº-«eÙm-q∫¤-z∏Û-º¤≈-|¤≈-q≈-Ω¿‚P-mP-øk¤º-Ω¿z≈-Ω[ÙG-∫≤¤P-VflP-z-zBÔh-q∫¤-hqÔ-

§±Ùm-{Ôh-q-ª¤m.)

(hqÔ-º¤≈- 20˙ ∫zfi-Aæ-{Ôh-q-∑¤G-G¤≈-º¤§-{„P-∫wÔæ-z∫¤-§HÙG≈-±h-fÙG-z∏Ù≈-q∫¤-Ω¿z≈-OÙ≈.

∏fiº-h›-wm-±flm-z«oÙæ-z-m¤-∫zfi≈-Ω¿z≈-<¤-•„º-±h-æ≈-•„º-zº-zBÙh-q-GT¤G-qfi∫¤-h›≈-≈fi-{„P-z-ª¤m.)

øk¤º-Ω¿z≈. (Shock Waves)

Vfl-zM„h-m≈-zBÙh-q∫¤-∫y‚æ-I‚-∑¤G-G¤≈-xÙG≈-M-GZ¤≈-økm-H¤-G∑›-h{¤z≈-Ω¿z≈-¡¤G-BÔh-
q-ª¤m. O-∫h≈-Gm§-I‚-∑¤G-G¤≈-xÙG≈-M-G≈fi§-økm-H¤-øk¤º-Ω¿z≈-¡¤G-BÔh-<¤-ªÙh. W¤-
øeº-G∑›-h{¤z≈-Ω¿z≈-¡¤G-∂¤- (V) h{¤z≈-≈fi-I‚z-q∫¤-z«oÙæ-z∫¤-«KÙº-h{¤z≈-zBÔh-q-øeº-
øk¤º-Ω¿z≈-¡¤G-TÙP-h{¤z≈-(cone) I‚z-q∫¤-z«oÙæ-z∫¤-π‚§-h{¤z≈-<¤≈-BÔh-<¤-ªÙh. W¤-
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øeº-∫y‚æ-I‚-∑¤G-G¤≈-z∏Ù≈-q∫¤-G∑›-h{¤z≈-Ω¿z≈-§±Û∫¤-PÙG≈-æ-§-z«¿Ôz-q∫¤-zº-h›-Ez-
Ghæ-∫IÙ-z-øeº-O-∫h≈-Gm§-I‚-∑¤G-G¤≈-zBÔh-q∫¤-TÙP-h{¤z≈-<¤-økP-z-hÔ-≈-G∑¤º-§-z«¿Ôz-
q∫¤-zº-h›-Ez-Ghæ-∫IÛ-ª¤-ªÙh.

Gæ-bÔ-EÔh-ºP-Vfl∫¤-∏fiº-æ-ªÙh-m-EÔh-ºP-G¤-ZÔ-∫F¤≈-m≈-∫IÙ-§fi≈-∫y‚æ-I‚-hÔ≈-G∑›-h{¤z≈-
Ω¿z≈-z∏Ù≈-q-n§≈-∫fÙº-m≈-EÔh-ºP-«~P-∆¤h-<¤-ºÔh. hÔ-m¤-EÔh-ºP-Vfl∫¤-M-zBÔh-(wa-

ter boom)T¤G-G¤≈-z∑›≈-q-øeº-H¤-GÙ-hÙm-∑¤G-b‡-∫WÙG-VÙG hÔ-hP-§±flP≈-qº-O-∫h≈-
Gm§-I‚-∑¤G-G¤-Mz-b‡-zBÙh-q∫¤-GmÙm-zÆ¤º-{„P-z∫¤-Ω¿‚P-G¤-TÙP-h{¤z≈-ø?ÙG≈-¡›m-(conical

shell)hÔ-∫ÙG-G¤-≈-G∑¤º-hÔ-GÙ-§Dm-H¤-∫F¤≈-æ-z«¿Ôz-h›≈-DÙP-±Ù≈-±G-O-nÙm-qÙ-∑¤G-fÙ≈-q-
hÔ-æ-O-Ω¿z≈-<¤-M-zBÔh-(sonic boom)TÔ≈-∫IÔæ-zXÙh-{Ôh-q-ª¤m.

P-±Ù≈-O-æ≈-∫GÙº-z∫§-hæ-z∫¤-Gm§-I‚-∑¤G-m≈-O-Ω¿z≈-<¤-M-zBÔh-§¤-GÙ-z-ª¤m. hÔ∫¤-
M„-§±m-m¤-O-Ω¿z≈-n§≈-P-±Û∫¤-n-zº-h›≈-ºÔº-fÔP≈-ºÔ-z«¿Ôz≈-q-hP-P-±Ù≈-hÔº-§fi-∫ffih-
m≈-{„P-z∫¤-O-GhP≈-¡¤G-b‡-±Ùº-H¤-ªÙh. Gm§-I‚-hÔ-O-æ≈-•„º-zº-zBÙh-h›≈-DÙ-mº-Ω¿z≈-
n§≈-wm-±flm-z«oÙæ-bÔ-Zm-§Dm-≈º-O-ª¤-G≈-fÙº-GT¤G-(single burst)b‡-∫{Ùº-H¤-ªÙh.
hÔ-h›≈-¡›G≈-±h-æ-»Ùz-«eÔ-∫wº-BÔh-{„P-z-m¤-∫zº-G≈-¡¤G-G¤≈-Ω¿‚P-mP-»Ùz-«eÔ-M-zBÔh-{„P-
z-hP-I‚z-∫|≈-<¤-V-m≈-§±flP≈-q-ª¤m. hÔ-GZ¤≈-;≈-Zm-q-qÙº-¡›G≈-±h-§fÙ-z∫¤-Ω¿‚P-
(high pressure air)∑¤G-GbÙP-G¤-ªÙh. Zm-q-qÛ∫¤-n-zº-∫zº-G≈-¡¤G-G¤≈-Ω¿‚P-G¤-¡›G≈-
±h-§fÙ-zº-zBÔh-q-hP-z«oÙæ-z∫¤-Ω¿z≈-§P-qÙ-m≈-{„P-z∫¤-¡›G≈-±h-§fÙ-z-GZ¤≈-hzº-
h{Ô-∫{Ôh-{-M„º-h;∫-±ÔG≈-¡¤G-{„P-z-ª¤m.

(hqÔ-º¤≈- 21˙ q¤-æ¤G-≈¤-G-æ-≈¤-(Plexiglas)∫H¤G-G¡¤≈-

<¤-øÀÔz-¡¤G-æ-z«o›m-q∫¤-§hÔ∫fi-∑¤G-G¤≈-zBÔh-q∫¤-øk¤º-Ω¿z≈.

∫Ùh-m¤-øk¤º-Ω¿z≈-OÊz-q∫¤-GmÙm-zÆ¤º-{„P-z∫¤-Ω¿‚P-zM„h-

zBÙh-h›≈-∫EÙG-∫IÛ-ª¤-ªÙh-æ. hÔ≈-x¤-§-hÔ-§fÙP-zº-z∏Û-

ª¤-ªÙh. Ω¿‚P-G¤-±-±h-hP-§ffiG-±h-æ-∫H„º-z-{„P-m≈-

Ω¿z≈-æ-G›G-V-ym-zfi-{„P-z-æ-G∏¤G≈. (hÔ-hqÔ-º¤≈-§W‚G-

§-n§≈-mP-z«em-§Ôh.))



126   zÙh-<¤-±m-º¤G-h›≈-hÔz.

Vflº-¡›h-{Ôh-§Dm-(water skier)H¤≈-∂¤-h{¤z≈-Tm-H¤-G∑›-h{¤z≈-Ω¿z≈-<¤-«KP-§fÙ-z∫¤-
∫ÙG-æ-∂¤- (V) h{¤z≈-<¤-;ÙP-«eÙP-∑¤G-ªÙh-q-¡Ô≈-<¤-ªÙh. ∫h¤-m¤-øk¤º-Ω¿z≈-n§≈-æ∫P-
§±flP≈-q-ª¤m. øk¤º-Ω¿z≈-æ-M„m-økm-h›-TÙP-h{¤z≈-(cone)GZ¤≈-ªÙh-q-«eÔ. O-∫h≈-Gm§-
I‚-∑¤G-G¤≈-GhÙP-«oÔº-zBÔh-q∫¤-¡›G≈-±h-§fÙ-z∫¤-TÙP-h{¤z≈-hP-. Gm§-I‚∫¤-§W‚G-«oÔº-
zBÔh-q∫¤-¡›G≈-±h-h§∫-z∫¤-TÙP-h{¤z≈-GZ¤≈-ª¤m. (øk¤º-Ω¿z≈-n§≈-ªP-≈Ô-Ω[ÙG-∫≤¤P-
VÔ-z-hP-TÙP-h{¤z≈-§P-qÙ-{„P-z-ª¤m.) hqÔ-º¤≈- 21 mP-O-∫h≈-§hÔ∫fi∫¤-hqº-º¤≈-
≈fi-TÙP-h{¤z≈-∫h¤-hG-G¤-∏fiº-n§≈-§PÙm-G≈æ-h›-ªÙh. TÙP-h{¤z≈-∫h¤-GZ¤≈-hzº-H¤-
Ω¿‚P-G¤-¡›G≈-±h-n§≈-GÙP-G¤-Ω¿‚P-D§≈-¡›G≈-±h-zº-•„º-h›-∫wº-m≈-mP-§∫¤-TÙP-h{¤z≈-
<¤-§W‚G-æ≈-zLæ-zº-M„m-økm-Gm≈-«eP≈-≈fi-•„º-±h-hÔ∫¤-mP-x¤º-§-æÙG-GÙP-¡›G≈-±h-
VG-G¤-ªÙh. Ω¿‚P-G¤-¡›G≈-±h-∫wº-z-∫h¤∫¤-∫yæ-h›-¡›G≈-±h-VG-q-{„P-z≈-O-Ω¿z≈-
<¤-M-zBÔh-∫wÔæ-H¤-ªÙh.

(hqÔ-º¤≈- 22˙ øk¤º-Ω¿z≈.)

(hqÔ-º¤≈- 23˙ øk¤º-Ω¿z≈-m¤-hPÙ≈-≈fi-TÙP-h{¤z≈-GZ¤≈-bÔ-¡›G≈-

±h-§fÙ-z∫¤-TÙP-h{¤z≈-ØÔ-§Ù-GhÙP-«oÔº-ªÙh-q-hP-¡›G≈-±h-h§∫-

z∫¤-TÙP-h{¤z≈-ØÔ-§Ù-§W‚G-«oÔº-ªÙh-q-GZ¤≈-æ≈-I‚z-q-ª¤m.  TÙP-

h{¤z≈-GZ¤≈-hzº-≈-G∑¤∫¤-º¤§-q∫¤-fÙG-b‡-Ω¿‚P-G¤-¡›G≈-±h-{„P-

z≈-ª¤-GÔ-ÕÔm-(N ) H¤-z∏Ù-h{¤z≈-¡¤G-æÔm-q-ª¤m.)
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M„m-økm-H¤-GÙ-dÙG≈-mÙº-∫F‚æ-Tm-∑¤G-{„P-z-m¤-Gm§-I‚-∑¤G-O∫¤-z;G-M-zM„h-m≈-∫wfiº-
z-«eÔ-Gm§-I‚≈-O∫¤-•„º-±h-æ≈-zLæ-§±§≈-O-Ω¿z≈-<¤-M-zBÔh-∫{„P-G¤-ªÙh-q-≈Ô§≈-
q-hÔ-ª¤m. ∫h¤-m¤-Vfl-I‚-∑¤G-G¤≈-fÙG-§º-ºP-G¤-Ω¿z≈-<¤-«SÙm-h›-zBÙh-q-hP-hÔ-XÔ≈-G∑›-h{¤z≈-
<¤-Ω¿z≈-¡¤G-BÔh-<¤-ªÙh-∏Ôº-z-hP-GT¤G-§±flP≈-ª¤m. ∫h¤-m¤-hÔ-∫i-GP-ªP-§-ºÔh. øk¤º-
Ω¿z≈-hP-hÔ-æ≈-{„P-z∫¤-O-Ω¿z≈-<¤-M-zBÔh-n§≈-Gm§-I‚-O-æ≈-§HÙG≈-qº-BÙh-q-∑¤G-
G¤≈-Mz-b‡-§fi-∫ffih-h›-¡›G≈-<¤≈-∫hÔh-q-æ≈-{„P-z-ª¤m. hÔ-m¤-W¤-øeº-G∑›-Ω¿z≈-¡¤G-J¿ÙG-
I‚∫¤-Mz-b‡-§fi-∫ffih-h›-¡›G≈-<¤≈-∫hÔh-q-øeº-ª¤m. hqÔ-º¤≈- 24 mP-Zm-q-qÙ-(D)ª¤≈-
O-Ω¿z≈-<¤-M-zBÔh-T¤G-GÙ-z∫¤-º¤§-q∫¤-mP-ªÙh. Zm-q-qÙ-(G)ª¤≈-hÔ-GÛ-∏¤m-q-hP-. Zm-
q-qÙ-(;)ª¤≈-hÔ-§HÙG≈-•„º-h›-GÙ-z-ª¤m. hÔ-h›≈-Gm§-I‚-øk¤º-Ω¿z≈-∫h¤-BÔh-§Dm-H¤≈-
O∫¤-z;G-M-wæ-VÔº-Vfl-±Ùh-§P-qÙ-«SÙm-æ-GbÙº-∏¤m-ªÙh-∆¤h-<¤-ºÔh.

∫{„P-DfiP≈-∫G›æ-zBÙh-{Ôh-q-∑¤G-G¤≈-øk¤º-Ω¿z≈-zBÔh-qº-PÔ≈-qº-h›-hÔ-O-«?h-±-qÙ-
∑¤G-ª¤m-hGÙ≈-<¤-§Ôh. hPÙ≈-qÛ-∑¤G-O∫¤-•„º-±h-æ≈-§HÙG≈-qº-BÙh-<¤-ªÙh-m-hÔ≈-O-zBÔh-
q-ª¤m. O-∫h≈-§hÔ∫fi-§GÙ-fÙh-h›-BÙh-q-∑¤G-G¤-±G-O-∑¤G-BÔh-<¤-ªÙh. hÔ-m¤-O-Ω¿z≈-<¤-
M-zBÔh-VflP-VflP-∑¤G-ª¤m. Gæ-bÔ-§hÔ∫fi-hÔ-z≈-VÔ-z-ªÙh-q-hP-æ§-fÙG-Ω¿‚P-§P-z-∑¤G-æ-
h=ÙG-AÔm-{≈-m-hÔ∫¤-±G-O-hÔ-z≈-M-zBÔh-q-hPÙ≈-hP-∫i-VÔ-zº-«oP-z-ª¤m. NÂ-Øæ-∫Fz-
«eÙm-øeh-§Û∫¤-mP-≈ÔP-GÔ-GTflm-§Dm-∑¤G-G¤≈-d-øUG-G¤-±G-O-∫hÙm-q-m-O-hÔ-m¤-hPÙ≈-≈fi-d-
øUG-G¤-ØÔ-§Ù≈-zBÔh-q-∑¤G-ª¤m. hÔ-h›≈-d-øUG-G¤-ØÔ-§Ù-hÔ-O∫¤-•„º-±h-æ≈-§HÙG≈-•„º-h›-
BÙh-<¤-ªÙh. §hÔ∫fi-hP-d-øUG-GZ¤≈-;-ºP-PÙ≈-m≈-O∫¤-∫{„P-DfiP≈-GP-ªP-§-ª¤m. hÔ-
n§≈-O-∫h≈-<¤-•„º-±h-fÙG-zBÙh-h›≈-øk¤º-Ω¿z≈-z∏Ù≈-m≈-ºP-G¤-O-zBÔh-q-ª¤m.

(hqÔ-º¤≈- 24˙ øk¤º-Ω¿z≈-hÔ-Zm-q-qÙ-(;)≈º-z«¿Ôz-§Ôh.

hÔ-Zm-q-qÙ-(D)≈º-«¿Ôz-§fi≈-ª¤m-q-hP-. Zm-q-qÙ-(G)≈º-

z«¿Ôz≈-±º-ªÙh.)
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f-«[h-«[¤P-z«k›≈.

Sine curve, ≈Ôm-G›G
§ffim-q∫¤-∫G›æ-zBÙh-h<„≈-§-∑¤G-G¤≈-z∏Ù≈-q∫¤-Ω¿z≈-<¤-n§-q-∑¤G-ª¤m. ∫h¤-m¤-∫ÙG-
«eÔG≈-∫G›æ-z-∑¤G-æ-hÔ∫¤-«eÔP-h›-iP-∏fiº-h›-wº-±flº-∫G›æ-z∫¤-∫xP-F‚‚æ-¡¤G-G¤≈-G≈æ-
zº-z«em-ffiz-q-ª¤m.

Amplitude,  ∫IÙ≈-MP-.
Ω¿z≈-hP-GªÙ-∫G›æ-æ-hÔ∫¤-zbP-«[Ù§≈-<¤-Gm≈-zz-(h<¤æ-Gm≈-)<¤-∏fiº-GZ¤≈-;º-
Gm≈-NÂº-H¤-§P-§f∫.

Wavelength, Ω¿z≈-±h.
ØÔ-§Ù-hP-¡›º-D-º¤§-{„P-P§-ªP-m-Ω¿z≈-<¤-∫i-§±flP≈-V-¡≈-GZ¤≈-hzº-H¤-º¤P-±h.

Frequency, ∫DÙº-IP≈.
 GªÙ-∫G›æ-{Ôh-q∫¤-hPÙ≈-qÙ∫§-M„h-æ§-∑¤G-G¤-h›≈-±Ùh-T¤G-mP-GªÙ-∫G›æ-{Ôh-IP≈.
Ω¿z≈-¡¤G-æ-hÔ∫¤-ØÔ-§Ù≈-Gm≈-¡¤G-h›≈-±Ùh-T¤G-mP-W¤-Æ§-zBÙh-q-hÔ-ª¤m.

Hertz, »º-≤¤.
∫DÙº-IP≈-<¤-Mæ-u¤∫¤-±h-G∑¤. »º-≤¤-GT¤G-m¤-«?º-V-GT¤G-mP-GªÙ-∫G›æ-GT¤G-
hP-§Z§-q-ª¤m.(Hz m¤-dG≈-ª¤m.)

Period, h›≈-ªfim.
GªÙ-∫G›æ-GT¤G-V-±P-z∫¤-h›≈-±Ùh. Ω¿z≈-¡¤G-G¤-h›≈-ªfim-m¤-∫{„P-DfiP≈-<¤-h›≈-ªfim-
hP-§Z§-q-ª¤m. hÔ-m¤- 1/∫DÙº-IP≈-hP-§Z§-q-ª¤m.

Wave speed, Ω¿z≈-<¤-•„º-±h.
Ω¿z≈-¡¤G-Gm≈-PÔ≈-Tm-∑¤G-zM„h-m≈-zBÙh-q∫¤-•„º-±h.

  º¿z≈-<¤-•„º-±h. = Ω¿z≈-±h- x ∫DÙº-IP≈.
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Transverse wave, ∫yÔh-Ω¿z≈.
Ω¿z≈-<¤-GªÙ-∫G›æ-GP-Ω¿z≈-ºP-G¤-zBÙh-xÙG≈-hP-∫xP-f¤G-(∫yÔh-)b‡-ªÙh-q-æ-
∏Ôº. ∫Ùh-æ-∫yÔh-Ω¿z≈-ªÙh.

Longitudinal wave, G∑›P-Ω¿z≈.
Ω¿z≈-<¤-GªÙ-∫G›æ-GP-h›-hÔ∫¤-M„h-æ§-Ω¿z≈-ºP-G¤-zBÙh-xÙG≈-hP-§Z§-∫IÙ≈-
(G∑›P¸)≈fi-ªÙh-q-æ-∏Ôº. O-æ-G∑›P-Ω¿z≈-ªÙh.

Interference pattern, «oÙæ-øÀÔz≈-<¤-∫IÙ≈.
Ω¿z≈-<¤-±Ù-DG-∫i-§¤m-H¤-Gm≈-zØÔG≈-zM„h-{„P-z∫¤-OÙ≈-¡¤G-ª¤m. Ω¿z≈-hÔ-n§≈-
<¤≈-Gm≈-D-¡≈-æ-wm-±flm-¡›G≈-«oÙm-hP-Gm≈-G∑m-h›-wm-±flm-m›≈-§Ôh-z∏Û-ª¤-ªÙh.

Standing Wave, økP-Ω¿z≈.
M„h-æ§-∑¤G-zM„h-∫i-§±flP≈-<¤-Ω¿z≈-GZ¤≈-D-xÙG≈-økÙG-«eÔ-zBÙh-m≈-M„h-æ§-hÔ∫¤-
«eÔP-I‚z-q∫¤-Ω¿z≈-<¤-OÙ≈-zdm-qÛ-∑¤G-æ-∏Ôº.

Doppler effect, Ù̂z-æº-¡›G≈-AÔm.
O-fÙ≈-§Dm-∑¤G-G¤-xÙG≈-æ∫§-hÔ-m≈-O∫¤-∫{„P-DfiP≈-<¤-∫G›æ-zBÙh-{Ôh-±flæ-H¤-Eh-
qº-æ-zdÔm-m≈-hÔ≈-fÙz-q∫¤-∫DÙº-IP≈-æ-∫H„º-z-{„P-z-æ-∏Ôº.

Bow Wave, G∑›-h{¤z≈-Ω¿z≈.
Ω¿z≈-<¤-•„º-±h-æ≈-zLæ-z∫¤-±h-G∑¤∫¤-fÙG-hPÙ≈-qÛ-∑¤G-z¡Ôº-G∏fiG≈-<¤-PÙ≈-¡¤G-
b‡-zBÙh-m≈-z∏Ù≈-q∫¤-∂¤-h{¤z≈-Ω¿z≈.

Shock wave, øk¤º-Ω¿z≈.
z¡Ôº-G∏fiG≈-¡¤G-zM„h-m≈-hPÙ≈-qÙ-O-∫h≈-•„º-±h-æ≈-zLæ-z∫¤-fÙG-zBÙh-§Dm-
∑¤G-G¤≈-z∏Ù≈-q∫¤-TÙP-h{¤z≈-Ω¿z≈-æ-∏Ôº.

Sonic boom, O-Ω¿z≈-<¤-M-zBÔh.
øk¤º-Ω¿z≈-m≈-{„P-z∫¤-O-«?h-§fÙm-qÙ-æ-∏Ôº-z-ª¤m.



h›≈-hÔz-hP-∫|Ôæ-z∫¤-§¤-«o-PÙ-vÙh.

∏§-GhÙP-º¤m-qÙ-VÔ-m¤-¡Ÿ<∫¤-hGÔ-¢ÙP-G¤-«¿Ùz-hqÙm-VÔm-qÛ-∑¤G-ª¤m. ∂◊-a-VÔ≈-§fÙ∫¤-GÆflG-
æG-«¿Ùz-GZÔº-DP-G¤-PÔ≈-«eÙm-q∫§-F¤-q-hP-qÛ-hP-. zÆm-{Ùæ-zÙh-G∑›P-G¤-M-VÔ-§P-±ÙG≈-
<¤≈-fh-;º-∫Ù≈-z«k›-{≈-q∫¤-z;∫-}¿Ùm-F¤-q-hP-qÙ-hÔ-ª¤m.
{-∫wfiº-øÀ‡m-I‚z-M-§±Ù-m¤- 1978 æÙº-§hÙ-«®h-h›-∫F‚P≈. «oP-∑¤G-hGÙm-VÔm-H¤-
zÙm-«KÙº-∑›G≈. §D≈-hzP-zÙm-zM-±P-G¤-«?›-§h›m-m≈-ffim-§ÙP-º¤G-Gm≈-<¤-«eÔP-∑P-zÙh-
ª¤G-º¤G≈-«o-±ÙG≈-¢P≈. 1994 æÙº-∫wG≈-ªfiæ-GªfiP-i‚P-zÙm-H¤-z¡h-OÊz-«¿Ùz-I‘-
VÔm-§Ùº-z;∫-qÙh-G∑›P-VÔm-øS-æ-fÙ≈-z≈§-zH¤h-§fi≈-fÙG-º¤G-Gm≈-«kÔ-±m-m≈-z«¿z-q-
§fº-≈Ùm. hrh-ØÙ§-hP-«[m-ØÙ§-«o-±ÙG≈-«tÔæ-•ÙP-∑¤P-. §-zTÙ≈-≈Ô§≈-<¤-Ω¿z≈-∑G≈-
∑Ô≈-q∫¤-«[m-hÔz-T¤G- 2001 æÙº-øYG≈-ØÙ§-GmP-. h-øe-zÙm-hGÙm-hÔ∫¤-º¤G-Gm≈-∫Gm-
∫≤¤m-ª¤m.
§±§≈-GTÙh-OÙæ-§-m¤- 1998 æÙº-jÀ-«eÔP-zÙh-E¤§-m≈-∫≤¤m-º¤§-zTfl-GZ¤≈-±m-º¤G-
±m-q-m≈-fÙm. hÔ-m≈-§iŸ≈-§fÙ-«¿Ùz-(Madras Christian College)mP-æÙ-G≈fi§-º¤P-
±m-º¤G-«¿Ùz-¢ÙP-GmP-. 2001 æÙº-zÙh-<¤-hqÔ-§≤Ùh-Z§≈-∑¤z-hP-ØÙ§-∫H„º-«kÔ-±m-h›-
∑›G≈-bÔ-h-øe-∫h¤-Gº-∆¤-∑›-OÊz-z∑¤m-q∫Ù..
zhÔ-VÔm-lÙ-XÔ-m¤-  1997 æÙº-u¤-∫ffi≈-∏z-¢ÙP-fÔP≈-hP-qÙº-ÕP-«kÔ-hP-qÙ-fÙm-§-fG-
∫h¤-G-hqÔ-§≤Ùh-DP-G¤-Z§≈-∑¤z-«kÔ-±m-h›-∫≤flæ-∑›G≈-zH¤≈. DÙP-G¤≈-hqÔ-§≤Ùh-DP-G¤-
G≈fiP-VÙ≈-∫G∫-∑¤G-ª¤G-∫zÔz≈-zH¤≈-bÔ-hÔz-§¤-Z‡P-z-∑¤G-∫hÙm-«tÔæ-{-M„-Gbm-∫DÔæ. «?h-
ª¤G-∫≤¤m-I‘-GZ¤≈-;º-hGÔ-Lm-H¤-xG-ºÙG≈-∑›≈-qº-§-∏h. §D≈-q∫¤-ØÙ§-∫G∫-∑¤G-æ∫P-

ª¤G-∫H„º-∑›≈. x¤-æÙ- 2000 æÙº-Õ◊T◊î∫¤-∏fiº-M„G≈-∫wfiæ-∫|≈-≈fi-ÕP-«kÔ-hP-qÙ-fÙz.

h-øe∫¤-Vº-zÙh-<¤-hqÔ-§≤Ùh-DP-G¤-Z§≈-∑¤z-æ≈-ºÙG≈-ª¤m-q-ºÔh.
PG-hzP-n§-Mæ-æG≈-m¤- 1992 æÙº-∂◊-a-GÆflG-æG-«¿Ùz-GZÔº-DP-m≈-Õ◊T◊î-«¿Ùz-fÙm-

hP-hÔ-Gº-Z§≈-∑¤z-æ≈-hÙm-æÙ-G≈fi§-GmP-. 1994 m≈-æÙ-G≈fi§-º¤P-∫h¤-G-zÙh-<¤-hqÔ-§≤Ùh-

DP-h›-Z§≈-∑¤z-hP-ØÙ§-∫H„º-«kÔ-±m-h›-∫≤‚æ-z∑›G≈-zH¤≈. 1996 æÙ-m≈-G∑›P-∑z≈-<¤-

xG-æ≈-GmP-z∑¤m-q-ªÙh.


