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Av‡jvi cÖwZdjb 
 

 f~wgKv 
 

 

Av‡jv hLb GK gva¨g †_‡K Ab¨ gva¨‡g Mgb K‡i ZLb wZb iK‡gi NUbv NU‡Z cv‡i (1) wØZxq gva¨g 
Øviv wKQy cwigvY Av‡jvi †kvlY, (2) wØZxq gva¨‡g evav †c‡q wKQy cwigvY Av‡jv cÖ_g gva¨‡g wd‡i Avmv 
ev cÖwZdjb Ges (3) wØZxq gva¨gwU ¯̂”Q n‡j Zvi g‡a¨ Av‡jvi cÖ‡ek ev cÖwZmiY| Gi Av‡M Avcbviv 
Av‡jvi cÖwZdjb  m¤ú‡K© †R‡b _vK‡eb| Av‡jv evqy ev Ab¨ †Kvb gva¨g w`‡q Mg‡bi mgq Ab¨ †Kvb 
gva¨‡g evav †c‡j `yB gva¨‡gi we‡f`Zj †_‡K wKQy cwigvY Av‡jv wd‡i Av‡m| G NUbv‡K ejv nq 
Av‡jvi cÖwZdjb| Av‡jv †h c„‡ô evav †c‡q wd‡i Av‡m Zv‡K e‡j cÖwZdjK c„ô| cÖwZdjb c„‡ô †h 
Av‡jvKiwk¥ cwZZ nq Zv‡K ejv nq AvcwZZ iwk¥ Avi †h Av‡jvK iwk¥ cÖwZdjK c„ô †_‡K wd‡i Av‡m 
Zv‡K ejv nq cÖwZdwjZ iwk¥|  

Av‡jv hLb cÖwZdwjZ nq ZLb ỳwU wbqg †g‡b P‡j t (1) AvcwZZ iwk¥, cÖwZdwjZ iwk¥ I cÖwZdjK 
c„‡ôi Dci Awfj¤̂ GKB mgZ‡j Ae ’̄vb K‡i Ges (2) AvcvZb †KvY I cÖwZdjb †KvY mgvb nq|  

`c©‡Y Av‡jvi cÖwZdjb N‡U| `c©Y n‡Z cv‡i mgZj `c©Y I †Mvjxq `c©Y| GB BDwb‡U Avgiv †Mvjxq 
`c©‡Y Av‡jvi cÖwZdjb I G msµvš— wewfbœ ivwkgvjv wb‡q Av‡jvPbv Kie|  
 

GB BDwb‡U †hme cvV i‡q‡Q Zv njÑ 

cvV-1 t †Mvjxq `c©Y 
cvV-2 t wP‡ýi ev —̄e aYvZ¥K ixwZ 
cvV-3 t `c©‡Yi †dvKvm `~i‡Z¡i mgxKiY 
cvV-4 t weea©b 
cvV-5 t `c©‡Y wewfbœ Ae ’̄v‡b cÖwZwe¤̂ m„wó 
cvV-6 t `c©‡Yi †dvKvm `~iZ¡ wbY©q| 
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 1 cvV 
 
†Mvjxq `c©Y (Spherical Mirror) 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  †Mvjxq `c©‡Yi msÁv w`‡Z cvi‡eb; 
  †Mvjxq `c©Y msµvš— wewfbœ ivwki eY©bv w`‡Z cvi‡eb|   

 
†Mvjxq c„‡ô Av‡jvi cÖwZdj‡bi Rb¨ †Mvjxq `c©Y e¨envi Kiv nq| †Mvjxq `c©Y †Kvb duvcv †Mvj‡Ki c„‡ôi gm„Y 
Ask| GLv‡b Av‡jvi cÖwZdjb nq| †Mvjxq `c©Y‡K Gfv‡e eY©bv Kiv hvq- †Kvb duvcv †Mvj‡Ki c„‡ôi Ask we‡kl 
hw` gm„Y nq Ges Zv‡Z Av‡jvK iwk¥i mylg cÖwZdjb N‡U Z‡e Zv‡K †Mvjxq `c©Y e‡j|  
8.1 (K) I 8.1 (L) wP‡Î MOM© †Mvjxq `c©Y| GKwU ¯̂”Q duvcv †Mvj‡Ki LvwbKUv Ask †K‡U wb‡q GKw`‡K 
avZe cÖ‡jc jvwM‡q †Mvjxq `c©Y ˆZwi Kiv n‡q‡Q| †Mvjxq `c©Y ỳB cÖKv‡ii nq| h_vÑ 
(1) AeZj `c©Y (Concave mirror) Ges 
(2) DËj `c©Y (Convex mirror)| 
Gevi †`Lv hvK, AeZj `c©Y I DËj `c©Y ej‡Z wK †evSvq? 

 
 
(1) AeZj `c©Y t †Kvb duvcv †Mvj‡Ki wfZ‡ii c„‡ôi wKQy Ask hw` gm„Y nq Ges Zv‡Z Av‡jvi mylg cÖwZdjb 
N‡U A_©vr †Mvj‡Ki AeZj c„ô hw` cÖwZdjKiƒ‡c KvR K‡i Z‡e Zv‡K AeZj `c©Y e‡j|  
†Kvb ¯̂”Q duvcv †Mvj‡Ki LvwbKUv Ask †K‡U wb‡q hw` Gi evB‡ii c„‡ô A_©vr DËj c„‡ô cviv jvMvb nq Zvn‡j 
AeZj `c©Y ˆZwi nq|  
wPÎÑ8.1 G GKwU AeZj `c©Y †`Lv‡bv n‡q‡Q| †Kvb `c©‡Yi G‡Kev‡i wbK‡U GKwU Av½yj Lvovfv‡e ’̄vcb Ki‡j 
j¶e —̄zi †P‡q eo mgkxl© cÖwZwe¤^ MwVZ nq Zvn‡j `c©YwU AeZj| 
(2) DËj `c©Y t †Kvb duvcv †Mvj‡Ki evB‡ii c„‡ôi wKQy Ask hw` gm„Y nq Ges Zv‡Z Av‡jvi mylg cÖwZdjb N‡U 
A_©vr †Mvj‡Ki DËj c„ô hw` cÖwZdjKiƒ‡c KvR K‡i Z‡e Zv‡K DËj `c©Y e‡j| †Kvb ¯̂”Q duvcv †Mvj‡Ki †_‡K 
†K‡U †bqv As‡ki AeZj w`‡K A_©vr wfZ‡ii w`‡K hw` cviv jvMvb nq Zvn‡j DËj `c©Y ˆZwi nq| GB `c©‡Yi 
G‡Kev‡i wbK‡U GKwU Av½yj‡K Lvovfv‡e ’̄vcb Ki‡j Av½y‡ji †P‡q †QvU mgkxl© cÖwZwe¤^ m„wó n‡e|  
Gevi Avgiv †Mvjxq `c©Y m¤úwK©Z K‡qKwU msÁv wb‡q Av‡jvPbv Ki‡ev| †Mvjxq `c©Y m¤úwK©Z ivwk¸‡jv njÑ 
1) `c©‡Yi †gi“ 
2) eµZvi †K› ª̀ 
3) eµZvi e¨vmva© 
4) cÖavb A¶ 
5) †MŠY A¶ 
6) cÖavb †Q` 
7) D‡b¥l 
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8) cÖavb †dvKvm 
9) †dvKvm ~̀iZ¡ 
10) †dvKvm Zj 
11) †MŠY †dvKvm|  
 
1) †gi“ (Pole) t cÖwZdjK c„‡ôi ga¨we› ỳ‡K `c©‡Yi †gi“ e‡j| 8.2 bs wP‡Î O `c©‡Yi †gi“| AeZj `c©‡Yi 
†¶‡Î cÖwZdjK c„‡ôi me‡P‡q wbPy we› ỳ Ges DËj `c©‡Yi †¶‡Î cÖwZdjK c„‡ôi me‡P‡q DuPy we› ỳB †gi“|  
2) eµZvi †K›`ª (Centre of Curvature) t †Mvjxq `c©Y †h †Mvj‡Ki Ask †mB †Mvj‡Ki †K› ª̀‡K G `c©‡Yi 
eµZvi †K› ª̀ e‡j| 8.2 wP‡Î C `c©‡Yi eµZvi †K› ª̀| eµZvi †K› ª̀ GKwU we› ỳ|  

3) eµZvi e¨vmva© (Radius of curvature) t  ‡Mvjxq `c©Y †h †Mvj‡Ki 

Ask †mB †Mvj‡Ki e¨vmva©‡K †Mvjxq `c©‡Yi eµZvi e¨vmva© e‡j|  

`c©‡Y †gi“ †_‡K eµZvi †K› ª̀ ch©š— `~iZ¡‡K eµZvi e¨vmva© aiv nq| 

eµZvi e¨vmva©‡K mvaviYZ: r ev R Øviv cÖKvk Kiv nq| 8.2 wP‡Î OC, 

MC ev M´C ˆ`N©¨ MOM´ `c©‡Yi eµZvi e¨vmva©|  
wPÎÑ8.2 

4) cÖavb A¶ (Principal axis) t `c©‡Yi †gi“ I eµZvi †K‡› ª̀i ga¨w`‡q MgbKvix mij‡iLv‡K cÖavb A¶ 
e‡j| 8.2 wP‡Î OC mij‡iLv `c©‡Yi GKwU cÖavb A¶|  
5) †MŠY A¶ (Secondary axis) t †gi“ we› ỳ e¨ZxZ `c©‡Yi cÖwZdjK c„‡ôi Dci ’̄ †h †Kvb we› ỳ I eµZvi 
†K‡› ª̀i ga¨w`‡q MgbKvix mij‡iLv‡K †MŠY A¶ e‡j| 8.2 wP‡Î O′C mij‡iLv `c©‡Yi GKwU †MŠY A¶| cÖavb 
A¶ I †MŠY A¶ DfqB `c©‡Yi Dci j¤^|  
6) cÖavb †Q` (Principal section) †gi“ I eµZvi †K‡› ª̀i ga¨w`‡q †Kvb mgZj Kíbv Ki‡j, †mB mgZj  †h 
eµ‡iLvq `c©Y‡K †Q` Ki‡j Zv‡K `c©‡Yi cÖavb †Q` e‡j|  

7) D‡b¥l (Aperture) t †KŠwYK D‡b¥l = 
Pvc MOM′
e¨vmva© OC   `c©‡Yi cÖvš— we› ỳØq eµZvi †K‡› ª̀ hy³ Ki‡j †h †KvY 

Drcbœ nq Zv‡K †KŠwYK D‡b¥l ev D‡b¥l e‡j| 
8) cÖavb †dvKvm (Principal Focus) t AeZj `c©‡Y AvcwZZ cÖavb A‡¶i mgvš—ivj iwk¥¸”Q cÖwZdj‡bi ci 
cÖavb A‡¶i Dci ’̄ GKwU we› ỳ‡Z ci¯úi‡K †Q` K‡i| GB we› ỳ‡K AeZj `c©‡Yi cÖavb †dvKvm e‡j| 8.3 (K) 
wP‡Î F we› ỳ AeZj `c©‡Yi cÖavb †dvKvm| 

 
wPÎÑ 8.3(K)                              wPÎÑ8.3(L) 

myZivs Avgiv ej‡Z cvwi †h, †MvjKxq `c©‡Y AvcwZZ cÖavb A‡¶i mgvš—ivj Av‡jvK iwk¥¸”Q cÖwZdj‡bi ci 
cÖavb A‡¶i Dci †h we› ỳ‡Z wgwjZ nq (AeZj `c©‡Y) ev †h we› ỳ †_‡K Acm„Z nq e‡j g‡b nq (DËj `c©‡Y) 
Zv‡K cÖavb †dvKvm e‡j|  

9) †dvKvm `~iZ¡ (Focal length) t †Mvjxq `c©‡Yi †gi“ †_‡K cÖavb †dvKvm ch©š— ~̀iZ¡‡K †dvKvm ~̀iZ¡ e‡j| 
†dvKvm ~̀iZ¡‡K mvaviY f Øviv cÖKvk Kiv nq|  8.3 wP‡Î OF †dvKvm ~̀iZ¡| 
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10) †dvKvm Zj (Focal Plane) t †Kvb †Mvjxq `c©‡Yi cÖavb †dvKv‡mi ga¨ w`‡q cÖavb A‡¶i mv‡_ j¤^fv‡e †h 
mgZj Kíbv Kiv nq Zv‡K †dvKvm Zj e‡j| (wPÎÑ8.4) 

11) †MŠY †dvKvm (Secondary focus) t ci¯úi mgvš—ivj iwk¥¸”Q hLb †Kvb †Mvjxq `c©‡Yi cÖavb A‡¶i mv‡_ 
mvgvb¨ AvbZfv‡e `c©‡Y AvcwZZ nq, ZLb cÖwZdj‡bi ci iwk¥¸”Q †dvKvmZ‡ji Dci ’̄ GKwU we› ỳ †_‡K 
Acm„Z nq e‡j g‡b nq (DËj `c©‡Yi †¶‡Î) †dvKvm Z‡ji Dcwi ’̄ GB we› ỳ‡K †MŠY †dvKvm e‡j|  

 
wPÎÑ8.4 

wP‡Î F1  †MŠY †dvKvm| myZivs Avgiv †MŠY †dvKvm‡K Gfv‡e msÁvwqZ Ki‡Z cvwi, †Mvjxq `c©‡Y cÖavb A‡¶i 
mv‡_ AvbZfv‡e AvcwZZ ci¯úi mgvš—ivj Av‡jvK iwk¥¸”Q cÖwZdj‡bi ci †dvKvmZ‡ji Dci ’̄ †h we› ỳ‡Z 
wgwjZ nq (AeZj `c©‡Y) ev †h we›`y †_‡K Acm„Z nq e‡j g‡b nq (DËj `c©‡Y) Zv‡K †MŠY †dvKvm e‡j|  
 

GB cv‡V Avgiv wK wkLjvg Zv †`Lv hvK| Gevi wb‡Pi cÖkœ¸‡jvi Reve w`b|  
 

cv‡VvËi g~j¨vqb 
mwVK DË‡ii cv‡k wUK (√) wPý w`bÑ 
1| †Mvjxq `c©Y nj †Kvb duvcv †Mvj‡KiÑ 
 (K) LmL‡m Ask hv †_‡K Av‡jvi we”QziY N‡U 
 (M) gm„Y Ask hv †_‡K Av‡jv cÖwZdwjZ nq 
 (M) Agm„Y Ask hv w`‡q Av‡jv cÖwZm„Z nq 
 (N) gm„Y mgZj Ask hv w`‡q Av‡jvi cÖwZmiY N‡U|  
2| AeZj `c©Y MwVZ nq †Kvb †Mvj‡Ki †Kvb As‡k cviv jvwM‡q? 
 (K) evB‡ii gm„Y Ask (L) wfZ‡ii gm„Y Ask 
 (M) evB‡ii Agm„Y Ask (N) wfZ‡ii Agm„Y Ask| 
3| †Kvb †Mvjxq `c©‡Yi eµZvi e¨vmva© ej‡Z †Kvb ~̀iZ¡ †evSvq? 
 (K) cÖwZdjK c„ô †_‡K cÖavb †dvKvm (L) D‡b¥l †_‡K eµZvi †K› ª̀ 
 (M) †gi“ †_‡K eµZvi †K› ª̀ (N) eµZvi †K› ª̀ †_‡K cÖavb †dvKvm|  
DËi t 1| (L);  2| (M);  3|  
 
iPbvg~jK cÖkœ t 
1| DËj I AeZj `c©‡Yi msÁv wjL| 
2| †Kvb †Mvjxq `c©‡Yi cÖavb †dvKvm, †MŠY‡dvKvm I †dvKvm ~̀iZ¡ ej‡Z wK †evSvq eY©bv Ki“b|  
3| wb‡Pi ivwk/c`¸‡jvi eY©bv w`b|  
 (K) †gi“ 
 (L) eµZvi †K› ª̀ 
 (M) D‡b¥l 
 (N) †dvKvm Zj| 
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 2 cvV 
 
wP‡ýi ev —̄e abvZ¥K ixwZ 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  wP‡ýi cyi‡bv cÖ_v D‡j−L Ki‡Z cvi‡eb; 
  wP‡ýi ev —̄e abvZ¥K ixwZ eY©bv Ki‡Z cvi‡eb; 
  wP‡ýi ev —̄e abvZ¥K ixwZi cÖ‡qvM †`Lv‡Z cvi‡eb| 

 
†Mvjxq `c©‡Yi mvg‡b j¶¨e —̄zi wewfbœ Ae ’̄v‡bi Rb¨ cÖwZwe¤^I wewfbœ Ae ’̄v‡b MwVZ nq| KL‡bv j¶¨e —̄z †hw`‡K 
†mw`‡K KL‡bv ev j¶¨e —̄zi wecixZ w`‡K cÖwZwe¤^ MwVZ nq| ZvB j¶¨e —̄zi ~̀iZ¡, cÖwZwe‡¤^i ~̀iZ¡ I †dvKvm 
~̀i‡Z¡i cvi¯úwiK m¤úK© wbY©‡qi Rb¨ G‡`i wPý wVK K‡i †bqv cÖ‡qvRb| mvaviYZ ỳB iK‡gi wP‡ýi ixwZi mv‡_ 

Avgiv cwiwPZ| h_vÑ 
(1) cyiv‡bv ixwZ (Old convention) 
(2) ev —̄e abvZ¥K ixwZ (Real Positive convention) 
 
(1) cyiv‡bv ixwZ t wewfbœ ~̀i‡Z¡i wPý wbY©‡qi GB cÖ_v cÖvPxbKvj †_‡K P‡j Avm‡Q| GB cÖ_v Abymv‡i mKj `~iZ¡ 
`c©‡Yi †gi“ †_‡K cwigvc Kiv nq| `~iZ¡ gvc‡Z †M‡j hw` Av‡jvi MwZi wecixZ w`‡K †h‡Z nq Zvn‡j †mB 
~̀iZ¡‡K abvZ¥K aiv nq| Avi hw` Av‡jvi MwZi w`‡K †h‡Z nq Zvn‡j †mB ~̀iZ¡‡K FYvZ¥K aiv nq|  

myZivs GB cÖ_v Abymv‡i `c©‡Yi †h w`‡K j¶¨e —̄z ev Av‡jvK Drm _v‡K †m w`KKvi mKj ~̀iZ¡ abvZ¥K Ges 
Ab¨w`‡Ki ~̀iZ¡ FYvZ¥K aiv nq| [wPÎÑ 8.5 (K) I 8.5 (L)] 
AeZj `c©‡Yi †dvKvm `~iZ¡ gvc‡Z †M‡j Avgv‡`i  †gi“ †_‡K AvcwZZ iwk¥i MwZi wecixZ w`‡K A_©vr †h w`‡K 
Av‡jvK Drm Av‡Q †mw`‡K †h‡Z nq, ZvB AeZj `c©‡Yi †dvKvm ~̀iZ¡ abvZ¥K| c¶vš—‡i DËj `c©‡Yi †dvKvm 
~̀iZ¡ cwigv‡ci Rb¨ Avgv‡`i‡K †gi“ †_‡K AvcwZZ iwk¥i MwZi Awfgy‡L †h‡Z nq A_©vr †hw`‡K `c©‡Yi Av‡jvK 

Drm Av‡Q Zvi wecixZ w`‡K †h‡Z nq, ZvB DËj `c©‡Yi †dvKvm ~̀iZ¡ FYvZ¥K| Gfv‡e AeZj I DËj †j‡Ýi 
†¶‡Î †dvKvm ~̀iZ¡ f +ve Ges DËj `c©‡Yi †¶‡Î †dvKvm ~̀iZ¡ f -ve. 
GKB Kvi‡Y AeZj `c©‡Yi eµZvi e¨vmva© abvZ¥K wKš—z DËj `c©‡Yi eµZvi e¨vmva© FYvZ¥K| wP‡ýi GB ixwZ 
e¨envi K‡i Avgiv hv cvB Zv Q‡K †`Lv‡bv nj|  

 
 

8.5 (K) wP‡Î 8.5 (L) wP‡Î 
eµZvi e¨vmva©  OC = +r 

‡dvKvm ~̀iZ¡ OF = +f 

j¶¨e —̄zi ~̀iZ¡ OP = +u 

cÖwZwe‡¤^i `~iZ¡ OQ = +v 

eµZvi e¨vmva©  OC = - r 

‡dvKvm ~̀iZ¡ OF = - f 

j¶¨e —̄zi ~̀iZ¡ OP = +u 

cÖwZwe‡¤^i ~̀iZ¡ OQ = -v 
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2| ev —̄e abvZ¥K ixwZ (Real Positive Convention or R.P. Convention) 
cyi‡bv ixwZi wKQy Amyweavi Rb¨ 1934 mv‡j jÛ‡bi wdwRK¨vj †mvmvBwU wP‡ýi GB bZzb ixwZ mycvwik K‡ib| 
GB ixwZ Abymv‡iÑ 
(K) mKj ~̀iZ¡ `c©‡Yi †gi“ †_‡K cwigvc Ki‡Z n‡e; 
(L) mKj ev —̄e `~iZ¡ abvZ¥K| ev —̄e ~̀iZ¡ ej‡Z Av‡jvK iwk¥ cÖK…Zc‡¶ †h `~iZ¡ AwZµg K‡i †mB ~̀iZ¡‡K 
eySvq| 
(M) mKj Aev —̄e ~̀iZ¡ FYvZ¥K| Av‡jvK iwk¥ †h ~̀iZ¡ cÖK…Zc‡¶ AwZµg K‡i bvÑ AwZµg K‡i‡Q e‡j g‡b nq 
†mB ~̀iZ¡‡K Aev —̄e ~̀iZ¡ e‡j|  
GB ixwZ Abymv‡i ev —̄e j¶¨e —̄z ev —̄e cÖwZwe¤^ ev ev —̄e †dvKv‡mi ~̀iZ¡‡K abvZ¥K ~̀iZ¡ aiv nq| GB ixwZ 
Abymv‡i Aev —̄e j¶¨e —̄z, Aev —̄e cÖwZwe¤^, Aev —̄e †dvKv‡mi ~̀iZ¡‡K FYvZ¥K ~̀iZ¡ aiv nq|  
AeZj `c©‡Yi †dvKvm ~̀iZ¡ ev —̄e KviY Av‡jvK iwk¥ cÖK…Zc‡¶ GB ~̀iZ¡ AwZµg K‡i| ZvB AeZj `c©‡Yi 
†dvKvm ~̀iZ¡‡K abvZ¥K aiv nq| c¶vš—‡i DËj `c©‡Yi †dvKvm ~̀iZ¡ Aev —̄e KviY Av‡jvK iwk¥ GB `~iZ¡ 
cÖK…Zc‡¶ AwZµg K‡i bv| ZvB DËj `c©‡Yi †dvKvm ~̀iZ¡ FYvZ¥K aiv nq|  
`c©‡Yi †¶‡Î Dfq ixwZ‡ZB wPý GKB nq| myZivs cyi‡bv abvZ¥K ixwZi †¶‡Î e¨envi Kiv nq| cÖPwjZ cÖ_vi 
mviYxwU GLv‡b cÖ‡qvM Kiv n‡q‡Q|  
 

ev —̄e abvZ¥K ixwZi cÖ‡qvM 
†Mvjxq `c©‡Yi †dvKvm ~̀iZ¡ I eµZvi e¨vmv‡a©i g‡a¨ m¤úK©Ñ 

(K) AeZj `c©YÑ aiv hvK, MOM′ †QvU D‡b¥l wewkó GKwU AeZj `c©‡Yi cÖavb †Q` [wPÎÑ 8.6] C `c©‡Yi 
eµZvi †K› ª̀ Ges O Gi †gi“| aiv hvK, cÖavb A¶ CO Gi mgvš—ivj PM Av‡jvK iwk¥ `c©‡Yi Dci M we› ỳ‡Z 
AvcwZZ nq| CM †hvM Kiv nj| CM `c©‡Yi eµZvi e¨vmva© e‡j GwU M we› ỳ‡Z `c©‡Yi Dci j¤^| GLb 
AvcZb †KvY ∠PMC Gi mgvb K‡i ∠CMF †KvY A¼b Ki‡j MF cÖwZdwjZ iwk¥ cvIqv hvq| GB cÖwZdwjZ 
iwk¥ cÖavb A¶‡K F we› ỳ‡Z †Q` K‡i| msÁvbymv‡i F AeZj `c©‡Yi cÖavb †dvKvm|  

GLb cÖwZdj‡bi m~Îvbymv‡i ∠PMC = ∠CMF Avevi PM Ges CO ci¯úi mgvš—ivj nIqvq  
 

∠PMC = ∠MCF [GKvš—i †KvY e‡j] 

ev, ∠CMF = ∠MCF ∴ MCF GKwU mgwØevû wÎfzR|  
myZivs, MF = FC 
GLb `c©‡Yi Db¥l Lye †QvU nIqvq M we› ỳ‡K O we›`yi Lye 
KvQvKvwQ aiv hvq, d‡j MF = OF †jLv hvq| 

∴ OF = FC 

AZGe, F, OC Gi ga¨we› ỳ 

myZivs OF = 
1
2
  OC 

 
wPÎÑ8.6 

GLb wP‡ýi ev —̄e abvZ¥K ixwZ Abymv‡i mKj e —̄zi ~̀iZ¡ abvZ¥K GLv‡b †dvKvm ~̀iZ¡ OF ev —̄e| 
myZivs †dvKvm ~̀iZ¡ OF = +f 
 Ges eµZvi e¨vmva© OC = +r 
 GLb OF I OC ev —̄e 
 myZivs OC Gi gvb ewm‡qÑ 

 ∴ f = 
r
2
  ------------- (8.1 K) 

myZivs AeZj `c©‡Yi †dvKvm ~̀iZ¡ eµZvi e¨vmv‡a©i A‡a©K|  
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L) DËj `c©Y t Gevi DËj `c©‡Yi †ejvq ev —̄e abvZ¥K ixwZi cÖ‡qvM †`Lv hvK| 

aivhvK, MOM′ †QvU D‡b¥l wewkó GKwU DËj `c©‡Yi  cÖavb †Q`| 
C eµZvi †K› ª̀ Ges O †gi“ aiv hvK, cÖavb A¶ OC Gi mgvš—ivj 
PM iwk¥ `c©‡Yi Dci M we› ỳ‡Z AvcwZZ nq| CM †hvM K‡i N 
ch©š— evov‡bv nj| CM `c©‡Yi eµZvi e¨vmva© e‡j GwU M we› ỳ‡Z 
`c©‡Yi Dci j¤^| GLb AvcvZb †KvY ∠PMN Gi mgvb K‡i 
∠NMA AsKb Ki‡j MA cÖwZdwjZ iwk¥‡K †cQb w`‡K evov‡j 
cÖavb A¶‡K F we› ỳ‡Z †Q` K‡i| msÁvbymv‡i F DËj `c©‡Yi cÖavb 
†dvKvm| GLb cÖwZdj‡bi m~Îvbym‡iÑ 

 
wPÎÑ 8.7 

∠PMN = ∠NMA 

Avevi, PM I OC ci¯úi mgvš—ivj nIqvq 

∠PMN = ∠MCF [Abyiƒc †KvY e‡j] 

Ges ∠NMA = ∠CMF [wecÖZxc †KvY e‡j] 

myZivs ∠CMF = ∠MCF 

∴ MCF GKwU mgwØevû wÎfzR 
myZivs MF = FC 

GLb `c©‡Yi Db¥l Lye †QvU nIqvq M we› ỳ‡K O we›`yi Lye KvQvKvwQ aiv hvq| d‡j MF = OF †jLv hvq|  

∴ OF = FC 

A_©vr F, OC Gi ga¨we› ỳ| 

myZivs OF = 
1
2
 OC 

 GLb wP‡ýi ev —̄e abvZ¥K ixwZ Abymv‡i mKj Aev —̄e ~̀iZ¡ FYvZ¥K| GLv‡b OF Ges OC DfqB Aev —̄e| ZvB 
DfqB FYvZ¥K| 
myZivs †dvKvm ~̀iZ¡ OF = -f 
Ges eµZvi e¨vmva© OC = -r 

 ev, -f = -
r
2
  

 ev, f = 
r
2
  ------------ 8.1 (L) 

myZivs DËj `c©‡Yi †dvKvm ~̀iZ¡ eµZvi e¨vmv‡a©i A‡a©K|  
myZivs †`Lv hvq †h, AeZj ev DËj A_©vr †h †Kvb †Mvjxq `c©‡Yi †dvKvm ~̀iZ¡ eµZvi e¨vmv‡a©i A‡a©K|  
 

cv‡VvËi g~j¨vqb 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1| `c©‡Yi eµZvi e¨vmva© r Ges †dvKvm ~̀iZ¡ f Gi g‡a¨ m¤úK© wK? 

 (K) f = 
2
r
  (L) f = 

1
r
  

 (M) f = 
r
2
  (N) f = 

r
3
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2| wP‡ýi ev —̄e abvZ¥K ixwZ Abymv‡i AeZj `c©‡Yi †dvKvm ~̀iZ¡ FYvZ¥K KviY Av‡jvK iwk¥Ñ 
 (K) Lye Kg ~̀iZ¡ AwZµg K‡i (L) A‡bK ~̀iZ¡ Amxg K‡i 
 (M) Amxg ch©š— ~̀iZ¡ AwZµg K‡i (N) GB ~̀iZ¡ AwZµg K‡i bv|  
 
iPbvg~jK cÖkœ t 

1| †`Lvb †h, `c©‡Yi †dvKvm `~iZ¡ Gi eµZvi e¨vmv‡a©i A‡a©K| cÖgvY Ki“b †h, f= 
r
2
 |  

2| wP‡ýi ev —̄e abvZ¥K ixwZ Abymv‡i DËj I AeZj `c©‡Yi †dvKvm ~̀iZ¡, cÖwZwe‡¤^i `~iZ¡ I eµZvi 
e¨vmv‡a©i wPý¸‡jv wjLyb|  

 

ˆbe¨w³K cÖ‡kœi DËi t 
1| (M);  2| (N) 
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 2 cvV 
 
`c©‡Yi †dvKvm `~i‡Z¡i mgxKiY 

 

 

D‡Ïk¨  
 GB cvV †k‡l AvcwbÑ 

  AeZj `c©‡Yi j¶¨e —̄zi ~̀iZ¡, cÖwZwe‡¤^i ~̀iZ¡ I †dvKvm ~̀i‡Z¡i g‡a¨ m¤úK© wbY©q 
Ki‡Z cvi‡eb; 

  DËj `c©‡Yi j¶¨e —̄zi ~̀iZ¡, cÖwZwe‡¤^i ~̀iZ¡ I †dvKvm `~i‡Z¡i g‡a¨ m¤úK© †ei Ki‡Z 
cvi‡eb|   

 
Gi Av‡M Avgiv `c©‡Yi †dvKvm `~iZ¡ f I eµZvi e¨vmva© r Gi g‡a¨ m¤úK© wbY©q K‡iwQ|  
GLv‡b Avgiv AeZj I DËj `c©‡Yi j¶¨e —̄zi ~̀iZ¡ u cÖwZwe‡¤^i `~iZ¡ v Ges †dvKvm ~̀iZ¡ f Gi g‡a¨ m¤úK© 
wbY©q Kie|  
 

AeZj `c©Y t 

aiv hvK, wPÎÑ 8.8-G  MOM′ GKwU †QvU D‡b¥l wewkó AeZj `c©‡Yi cÖavb †Q`| O Gi †gi“ Ges C eµZvi 
†K›`ª| Gi cÖavb A‡¶i Dci P GKwU j¶¨e —̄z| aivhvK, P †_‡K AvMZ GKwU Av‡jvK iwk¥ cÖavb A¶ eivei PO 
c‡_ O we› ỳ‡Z j¤^fv‡e AvcwZZ nq| GwU wecixZ w`‡K OP c‡_ cÖwZdwjZ nq| Ab¨ GKwU iwk¥ PM, `c©‡Yi 
M we› ỳ‡Z AvcwZZ nq| CM †hvM Kiv nj, GwU M we› ỳ‡Z Awfj¤^| GLb AvcZb †KvY ∠PMC Gi mgvb K‡i 
∠CMA †KvY AsKb Ki‡j MA cÖwZdwjZ iwk¥ cvIqv hvq| cÖwZdwjZ iwk¥ ỳwU OP Ges MA cÖavb A‡¶i 
Dci Q we› ỳ‡Z wgwjZ nq| myZivs Q nj P we› ỳi ev —̄e cÖwZwe¤^| 

AZGe, AvcZb †KvY ∠PMC = i 

Ges cÖwZdjb †KvY ∠QΜΧ = r 

GLb cÖwZdj‡bi m~Îvbymv‡iÑ 

i = r 

aiv hvK, MP, MC Ges MQ †iLv cÖavb A‡¶i mv‡_ h_vµ‡gÑ 

α, β I γ ‡KvY Drcbœ K‡i|  

GLb MPC wÎfz‡Ri GKwU ewn ’̄:†KvY β 

∴ β = α + i [ewn: ’̄ †KvY Aš—: ’̄ wecixZ †KvYØ‡qi mgwói 
mgvb]  

wPÎÑ8.8 

ev, i = β − α 

Avevi, MQC wÎfz‡Ri GKwU ewn: ’̄ †KvY γ 

∴ γ = β + r 

ev, r = γ - β 

 

mgxKi‡Y i I r Gi gvb ewm‡q 

β − α = γ− β 

ev, α + γ = 2β 
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‡h‡nZz `c©‡Yi D‡b¥l Lye †QvU ZvB α, β I γ †KvY¸‡jvI Lye †QvU n‡e| †KvY¸‡jv‡K †iwWqv‡b cÖKvk K‡i 
mgxKiY‡K †jLv nqÑ 
MO
OP

  + 
MO
OQ

  = 
2MO
OC

  

ev, 
1
OP

  + 
1
OQ

  = 
2
OC

  

GLb wP‡ýi ev —̄e abvZ¥K ixwZ e¨envi Ki‡j j¶¨e —̄zi ~̀iZ¡ OP, cÖwZwe‡¤^i ~̀iZ¡ OQ Ges eµZvi e¨vmva© OC 
meB ev —̄e `~iZ¡| myZivs Giv mevB `bvZ¥K ZvB j¶¨e —̄zi ~̀iZ¡ OP = +u 
cÖwZwe‡¤^i `~iZ¡  OQ = +v 
eµZvi e¨vmva© OC = +r 

∴ 
1
u
  + 

1
v
  = 

2
r
  = 

1
f
 [ ]Q r = 2f   

ev,  
1
v
  + 

1
u
  = 

1
f
     (8.2) 

Gevi DËj `c©‡Yi †dvKvm ~̀i‡Z¡i e¨vcviwU we‡ePbv Kiv hvK|  
 

DËj `c©Y 

aiv hvK, MOM′ GKwU †QvU D‡b¥l wewkó DËj `c©‡Yi cÖavb †Q` 
[wPÎÑ8.9]| O Gi †gi“ Ges C eµZvi †K› ª̀| Gi cÖavb A‡¶i Dci 
P GKwU we› ỳ j¶¨e —̄z| aiv hvK, P †_‡K AvMZ GKwU Av‡jvK iwk¥ 
cÖavb A¶ eivei PO c‡_ O we› ỳ‡Z j¤^fv‡e AvcwZZ nq, GwU 
wecixZ w`‡K OP c‡_ cÖwZdwjZ nq| Ab¨ GKwU PM `c©‡Yi M 
we› ỳ‡Z AvcwZZ nq| CM †hvM K‡i N ch©š— evov‡bv nj| GwU M 
we› ỳ‡Z Awfj¤^|  

wPÎÑ8.9 

GLb AvcvZb †KvY ∠PMN Gi mgvb K‡i ∠NMA †KvY A¼b Ki‡j MA cÖwZdwjZ iwk¥ cvIqv hvq| 
cÖwZdwjZ iwk¥ ỳwU OP I MA Acmvix nIqvq G‡`i‡K †cQb w`‡K evwo‡q w`‡j cÖavb A‡¶i Dci Q we›`y 
†_‡K Avm‡Q e‡j g‡b nq| myZivs Q n‡jv P we› ỳi Aev —̄e cÖwZwe¤^|  

∴ AvcvZb †KvY ∠PMN = i 

Ges cÖwZdjb †KvY ∠NMA = ∠CMQ = r 

GLb cÖwZdj‡bi m~Îvbymv‡i, i = r 

aiv hvK, MP MC I MQ †iLv cÖavb A‡¶i mv‡_ h_vµ‡g α, β I γ †KvY Drcbœ K‡i| GLb MPC wÎfz‡Ri 
GKwU ewn: ’̄ †KvY i 

∴ i = α + β 

Avevi MQC wÎfz‡Ri GKwU ewn: ’̄ †KvY γ nIqvq r + β = γ ev, r = γ -β 
GLb 8.6 mgxKi‡Y i I r Gi gvb ewm‡q 

α + β = γ - β 

ev, γ = α = 2β 

‡h‡nZz `c©‡Yi D‡b¥l Lye †QvU ZvB α, β, γ †KvY¸‡jvI Lye †QvU n‡e| †KvY¸‡jv‡K †iwWqv‡b cÖKvk K‡i 8.7 
mgxKiY †jLv hvqÑ 
MO
OQ

  - 
MO
OP

  = 
2MO
OC
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ev, 
1
OQ

  - 
1
OP

  = 
2
OC

  

GLb wP‡ýi ev —̄e abvZ¥K ixwZ e¨envi Ki‡j j¶¨e —̄zi ~̀iZ¡ OP ev —̄e Ges cÖwZwe‡¤^i `~iZ¡ OQ Ges eµZvi 
e¨vmva© OC Aev —̄e|  
myZivs, j¶¨e —̄zi ~̀iZ¡ OP = +u 
 cÖwZwe‡¤^i `~iZ¡ OQ = -v 
 eµZvi e¨vmva© OC = -r 

 ∴ 
1
-v
  - 

1
u
  = 

2
-r
  

 ev, 
1
v
  + 

1
u
  = 

2
r
  = 

1
f
  

 ∴ 
1
v
  + 

1
u
  = 

1
f
  [‰ r = 2f] .............................(8.3) 

D`vniYÑ1 
GKwU †Mvjxq `c©‡Yi 0.20m mvg‡b j¶¨e —̄z ’̄vcb Ki‡j 1.0m wcQ‡b cÖwZwe¤^ MwVZ nq| `c©YwUi †dvKvm `~iZ¡ 
wbY©q Ki“b|  

mgvavb t Avgiv Rvwb, 
1
f
  = 

1
v
  + 

1
u
  

  = 
1

-1.0m
  + 

1
0.20m

  

  = 
-1+5
1.0m

  

  = 
4

1.0m
  = 4.0m-1 

  = f = 
1
4.0

 m 

 ∴ f = 0.25 m 

 DËi t 0.25m 

GLv‡b, 
j¶¨e —̄zi ~̀iZ¡ u = 0.20 m 

cÖwZwe‡¤^i `~iZ¡ v = -1.0m 
‡dvKvm ~̀iZ¡ f = ? 

D`vniY-2 
GKwU e —̄z `c©Y †_‡K 100cm ~̀‡i Aew ’̄Z| Gi cÖwZwe¤^ GKB w`‡K 30cm ~̀‡i Aew ’̄Z| `c©YwU AeZj bv DËj? 
Gi †dvKvm ~̀iZ¡ †ei Ki“b| 
mgvavb t  

mgvavb t Avgiv Rvwb, 
1
f
  = 

1
v
  + 

1
u
  

  ev, 
1
f
  = 

1
0.3m

  + 
1

1.0m
  

  = 
1.0 + 0.3
0.3m

  

  = 
1.3
0.3m

  

  f = 
0.3m
1.3

  = 0.231m 

∴ f = + AZGe `c©YwU AeZj| 
DËi t 0.23m AeZj `c©Y| 

GLv‡b, 
j¶¨e —̄zi ~̀iZ¡ u = 100cm = 1.0m 

cÖwZwe‡¤^i `~iZ¡ v = 30 cm = 0.3m 

‡dvKvm ~̀iZ¡ f = ? 
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D`vniYÑ3 
18cm †dvKvm ~̀i‡Z¡i GKwU DËj `c©Y Gi A‡¶i Dci `c©Y †_‡K 6cm ~̀‡i GKwU cÖwZwe¤^ MVb K‡i| j¶¨e —̄
zi Ae ’̄vb wbY©q Ki“b|  

mgvavb t Avgiv Rvwb,  
1
v
  + 

1
u
  = 

1
f
   

  ev, 
1

-6cm
  + 

1
u
  = – 

1
18cm

  

  ev,  
1
4
  = 

1
6cm

  – 
1

18cm
  = 

3–1
18cm

  

  = 
2
18
  = 

1
9
  cm 

 u = 9cm = 0.09 m 

DËi t 0.09 m mvg‡b 

GLv‡b, 
DËj `c©‡Yi R‡b¨ 

‡dvKvm ~̀iZ¡ f = −18cm 

cÖwZwe‡¤^i ~̀iZ¡ v = −6cm 

∴ [DËj `c©Y me©`v `c©‡Yi †cQ‡b cÖwZwe¤^ m„wó 
K‡i] 
j¶¨e —̄zi ~̀iZ¡ u = ? 

 
cv‡VvËi g~j¨vqb 

ˆbe©¨w³K cÖkœ 
mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1| `c©‡Yi †dvKvm ~̀iZ¡ f, cÖwZwe‡¤^i ~̀iZ¡ v Ges j¶¨e —̄zi ~̀iZ¡ u Gi g‡a¨ m¤úK© †KvbwU? 

 (K) u + v = f (L) 
1
u
  - 

1
v
  = f 

 (M) 
1
u
  - 

1
v
  = 

1
f
  (N) 

1
u
  + 

1
v
  = 

1
f
  

2| DËj I AeZj `c©‡Yi †ejvq wb‡Pi †Kvb m~ÎwU w`‡q †dvKvm `~iZ¡ wbY©q Kiv hvq? 

 (K) 
1
u  + 

1
v
  = 

1
f
  (L) 

1
u
  - 

1
v
  = 

1
f
  

 (M) 
1
u
  + 

1
v
  =f (N) 

v-u
uv

  = 
1-f
f
  

 

DËigvjv 
1| (N);  2| (K)| 
 

iPbvg~jK cÖkœ 
1| AeZj `c©‡Yi †dvKvm ~̀iZ¡ wbY©‡qi m~ÎwU wjL I cÖwZwU ivwki bvg wjLyb| 

2| AeZj `c©‡Yi Rb¨ 
1
u
  + 

1
v
  = 

1
f
  m~ÎwU cÖwZcv`b Ki“b| 

3| DËj `c©‡Yi j¶¨e —̄zi ~̀iZ¡, cÖwZwe‡¤^i ~̀iZ¡ I †dvKvm ~̀i‡Z¡i g‡a¨ m¤úK© cÖwZcv`b Ki“b| 
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 4 cvV 
 
weea©b 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  ˆiwLK weea©b wK Zv eY©bv Ki‡Z cvi‡eb; 
  ˆiwLK weea©‡bi cÖKvk wjL‡Z cvi‡eb; 
  wewfbœ ivwki mvnv‡h¨ weea©‡bi cÖKvk wjL‡Z cvi‡eb|   

 
cÖwZwe¤ ̂j¶¨e —̄zi Zzjbvq KZ¸Y eo ev †QvU ZvB ˆiwLK weea©b| myZivs Avgiv ej‡Z cvwi †h, cÖwZwe‡¤^i ˆ`N©¨ I 
j¶¨e —̄zi ˆ`‡N©¨i AbycvZ‡K ˆiwLK weea©b ejv nq|  
†Kvb j¶¨e —̄zi ˆ`N©¨ L Ges cÖwZwe‡¤^i ˆ`N©¨ L© n‡j ˆiwLK weea©b, 

m = 
cÖwZwe‡¤^i ˆ`N©¨ L©
j¶¨e —̄zi ˆ`N©¨ L   

    = 
L´
L
  

 
 

wP‡Î j¶¨e —̄zi ˆ`N©¨ L = PQ Ges cÖwZwe‡¤^i ˆ`N©¨ L© = P′Q′ 

∴ m = 
P′Q′
PQ

  

†h‡nZz cÖwZwe¤^ j¶¨e —̄zi mv‡c‡¶ Aekxl© ev Dëv ZvB cÖwZwe‡¤^i ˆ`‡N©¨i Av‡M FYvZ¥K wPý e¨envi Kiv n‡q‡Q| 

∴ ∆POQ Ges ∆ P ©OQ© m „̀k ZvBÑ 

 
PtQt
PQ

  = 
OQt
OQ

  

 ∴ 
Lt
L
  = m = - 

OQt
OQ

   †h‡nZz P ©Q© = L Ges PQ = l 

GLb wP‡ýi ev —̄e abvZ¥K ixwZ Abymv‡i 
j¶¨e —̄zi ~̀iZ¡ OQ = +u 
cÖwZwe‡¤^i `~iZ¡ OQ' = +v 

∴ m = - 
v
u
  ------------ (8.4) 

GKBfv‡e 8.10 (L) wP‡Î Aev —̄e cÖwZwe‡¤^i weea©b m = 
PtQt
PQ

   

G‡¶‡Î cÖwZwe¤^ j¶¨e —̄zi mv‡c‡¶ mgkxl© e‡j P ©Q© Gi Av‡M abvZ¥K wPý e¨envi Kiv n‡q‡Q| 

Avevi, ∆PQO Ges ∆P ©Q©O m „̀k e‡j| 
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P´Q´
PQ

  = 
OQ´
OQ

  

∴ m = 
OQ´
OQ

  

wKš—z wP‡ýi ev —̄e abvZ¥K ixwZ e¨envi Ki‡j OQ ev —̄e Ges OQ© Aev —̄e| myZivs  GB ixwZ Abymv‡iÑ 
OQ = +u Ges OQ© = -v 

∴ m = - 
v
u
  ---------- (8.5) 

GKBfv‡e DËj `c©‡Yi †ejvq cvIqv hvq m = - 
v
u
  myZivs `c©Y AeZjB †nvK Avi DËjB †nvK cÖwZwe¤^ ev —̄e 

†nvK Avi Aev —̄eB †nvK, mgkxl© †nvK Avi Aewkó †nvK, weea©b n‡e|  

m = - 
v
u
  ----------- (8.6) 

AZGe MvwYwZK wn‡m‡ei mgq 8.5 I 8.6 mgxKi‡Y u I v Gi h_vh_ wPýmn gvb ewm‡q m wn‡me Ki‡Z n‡e| 
m-Gi wnmveK…Z gvb abvZ¥K n‡j, eyS‡Z n‡e cÖwZwe¤^ mgkxl© I m Gi gvb FYvZ¥K n‡j eyS‡Z n‡e cÖwZwe¤^ 
Aekxl©| cÖwZwe¤^wU j¶¨e —̄zi Zzjbvq weewa©Z ev eo wKsev Lwe©Z ev †QvU wKbv Zv eyS‡Z n‡j weea©b m Gi ïay 

gvbwU A_©vr m Gi wPý e¨ZxZ cig gvb |m| = 


v
u
  KZ †`L‡Z n‡e| m Gi cig gvb 1 Gi †P‡q eo n‡j 

cÖwZwe¤ ̂j¶¨e —̄zi †P‡q eo ev weewa©Z n‡e, 1 Gi †P‡q †QvU n‡j cÖwZwe¤^ j¶¨e —̄zi †P‡q Lwe©Z ev †QvU n‡e| Avi 
1 Gi mgvb n‡j cÖwZwe¤^ j¶¨e —̄zi mgvb n‡e|  

A_©vrÑ |m| > 1 n‡j cÖwZwe¤^ weewa©Z 

 |m| < 1 n‡j cÖwZwe¤^ Lwe©Z 

 |m| = 1 n‡j cÖwZwe¤^ j¶¨e —̄zi mgvb|  

m = 
-v
u
  QvovI Ab¨vb¨ ivwki mvnv‡h¨ weea©b cÖKvk Kiv hvq| 

1| Avgiv Rvwb, 
1
v
  + 

1
u
  = 

1
f
  

Dfqc¶‡K v Øviv ¸Y Ki‡j cvIqv hvqÑ 

1 + 
v
u
  = 

v
f
  ev, 

v
u
  = 

v
f
  - 1 = 

v - f
f
  

GLb m Gi Rb¨ ivwkgvjv wjL‡j weea©b ùvovqÑ 

∴ m = 
-v
u
  = - 



v - f

f
  ------------- (8.7) 

 

2| Avevi  
1
v
  + 

1
u
  = 

1
f
  mgxKi‡Yi Dfq c¶‡K u Øviv ¸Y K‡i Avgiv cvBÑ 

u
v
  + 1 = 

u
f
       ev, 

u
v
  = 

u
f
  - 1 = 

u - f
f
  

myZivs weea©b njÑ 

 m = 
-v
u
  = 



f

u - f
  ----------- (8.8) 
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3| Avevi 
1
v
  + 

1
u
  = 

2
r
  mgxKiY †_‡K Avgiv cvBÑ 

 
1
v
  - 

1
r
  = 

1
r
  - 

1
u
      ev, 

r - v
 vr

  = 
u - r
 ur

  

 ∴ 
v
u
  = 

r - v
 u - r

  

myZivs, weea©b njÑ 

 m = -
v
u
   = - 



r - v

 u - r
  --------- (8.9) 

weea©b m Ges cÖwZwe‡¤^i `~iZ¡ v Gi Dci wbf©i K‡i †Kvb cÖwZwe‡¤^i c~Y© weeiY †`qv hvq| G‡`i gvb I wPý 
†_‡K †evSv hvq †h, cÖwZwe‡¤^i Ae ’̄vb `c©Y †_‡K KZ ~̀‡i cÖwZwe¤^wU ev —̄e bv Aev —̄e, mgkxl© ev Aekxl©| AvK…wZ 
†Kgb weewa©Z bv Lwe©Z bv j¶¨e —̄zi mgvb|  

Avgiv Rvwb †h, 
1
u
  + 

1
v
  = 

1
f
  

GB mgxKi‡Y u, v I f Gi gvb I wPý †_‡K Avgiv `c©‡Yi cÖK…wZ, cÖwZwe‡¤^i Ae ’̄vb, cÖK…wZ I AvK„wZ †ei Ki‡Z 
cvwi|  
 
1| `c©‡Yi cÖK…wZ t 
†dvKvm ~̀i‡Z¡i wPý †_‡K `c©Y wKiƒc Zv Rvbv hvqÑ 
f = + n‡j `c©YwU AeZj nq|  

f = - n‡j `c©YwU DËj nj|  
 

2| cÖwZwe‡¤^i Ae ’̄vb t 
v Gi gvb hZ nq `c©Y †_‡K cÖwZwe‡¤^i ~̀iZ¡I ZZ nq| v abvZ¥K n‡j cÖwZwe¤^ `c©‡Yi mvg‡b nq Avi v FYvZ¥K 
n‡j cÖwZwe¤^ `c©‡Yi wcQ‡b nq|  
 

3| cÖwZwe‡¤^i cÖK…wZ t 
(K) †h‡nZz `c©‡Y Av‡jvi cÖwZdjb N‡U, myZivs j¶¨e —̄z ev Av‡jvK Drm `c©‡Yi †h cv‡k _v‡K cÖwZdwjZ iwk¥I 
†mB cv‡k _v‡K| myZivs cÖwZdwjZ iwk¥i cÖK…Z wgj‡bi d‡j †h cÖwZwe¤^ MwVZ nq †mB cÖwZwe¤^ A_©vr ev —̄e 
cÖwZwe¤ ̂j¶¨e —̄z †h cv‡k Av‡Q †mB cv‡kB MwVZ nq| AZGe, `c©‡Yi †gi“ †_‡K ev —̄e cÖwZwe‡¤^i ~̀iZ¡ me©`v 
abvZ¥K nq| Avi Aev —̄e cÖwZwe¤^, `c©‡Yi †h cv‡k j¶¨e —̄z _v‡K Zvi wecixZ cv‡k MwVZ nq| d‡j Aev —̄e 
cÖwZwe‡¤^i `~iZ¡ me©`v FYvZ¥K nq|  
GLb v Gi wPý †_‡K cÖwZwe¤^ ev —̄e bv Aev —̄e Zv wbY©q Kiv nq|  
v = + n‡j cÖwZwe¤^ ev —̄e nq|  

v = - n‡j cÖwZwe¤^ Aev —̄e nq|  

(L) Gici wb‡æv³ mgxKi‡Y u I v Gi h_vh_ wPýmn gvb ewm‡q weea©b m wn‡me Kiv nq, m = 
-v
u
  

m Gi wPý †_‡K cÖwZwe¤^ mgkxl© ev Aekxl© Zv wbY©q Kiv nq|  
m = + n‡j cÖwZwe¤^ mgkxl© nq| 

m = - n‡j cÖwZwe¤^ Aekxl© nq|  
 

4| cÖwZwe‡¤^i AvK…wZ t Gici weea©‡bi ciggvb A_©vr weea©‡bi wPý e¨ZxZ ïay msL¨vMZ gvbwU we‡ePbv Kiv nq|  
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|m| = 


v
u
  Gi gvb †_‡K cÖwZwe¤^ weewa©Z, Lwe©Z bv j¶¨e —̄zi mgvb Zv wbY©q Kiv nq|  

|m| > 1 n‡j cÖwZwe¤^ weewa©Z 
|m| < 1 n‡j cÖwZwe¤^ Lwe©Z 
|m| = 1 n‡j cÖwZwe¤^ j¶¨e —̄zi mgvb|  
 

5| cÖwZwe‡¤^i ˆ`N©¨ t j¶¨e —̄zi ˆ`N©¨ L †`qv _vK‡j cÖwZwe‡¤^i ˆ`N©¨Ñ 
L© = |m|L ------------- (8.10) 
 

cv‡VvËi g~j¨vqb 
‰be©¨w³K cÖkœ  
mwVK DË‡ii cv‡k wUK (5) wPý w`b|  
1| `c©‡Yi †ejvq ˆiwLK weea©b ej‡Z †KvbwU †evSvq? 
 (K) j¶¨e —̄z I cÖwZwe‡¤^i ˆ`‡N©¨i AbycvZ 
 (L) j¶¨e —̄zi ˆ`N©¨ I AvqZ‡bi AbycvZ 
 (M) j¶¨e —̄z I cÖwZwe‡¤^i †¶Îd‡ji AbycvZ 
 (N) j¶¨e —̄zi †¶Îdj I cÖwZwe‡¤^i AvqZ‡bi AbycvZ|  
2| j¶¨e —̄zi ~̀iZ¡ u Ges cÖwZwe‡¤^i ~̀iZ¡ v n‡j †Kvb m¤úK©wU w`‡q `c©‡Yi weea©b m †evSv‡bv hvqÑ 

 (K) m = 
u

v
  (L) m = - 

u

v
  

 (M) m = - 
v
u
  (N) m = 

v
u
  

3| m Gi gvb 1 Gi †P‡q Kg n‡j cÖwZwe‡¤^i †Kvb ¸Y †evSvq? 
 (K) cÖwZwe¤^ weewa©Z (L) cÖwZwe¤^ Lwe©Z 
 (M) cÖwZwe¤^ mg¨e —̄zi mgvb (N) cÖwZwe‡¤^i ˆ`N©¨ Amxg| 
 

DËigvjv t 
1| (K);   2| (M);  3| (L)| 
 

iPbvg~jK cÖkœ  
1| †Kvb `c©‡Yi ˆiwLK weea©b ej‡Z wK †evSvq? weea©‡Yi Rb¨ j¶¨e —̄zi ~̀iZ¡, cÖwZwe‡¤^i ~̀iZ¡, †dvKvm `~iZ¡ 

I eµZvi e¨vmva© Gi gva¨‡g wewfbœ cÖKvk wjLyb|  
2| weea©‡bi wewfbœ gv‡bi Rb¨ cÖwZwe‡¤^i ˆ`‡N©¨i cÖK…wZ wjLyb|  
 
DËigvjvÑ Aby‡”Q`Ñ1 
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 5 cvV 
 
j¶¨e —̄zi wewfbœ Ae ’̄v‡bi Rb¨ cÖwZwe‡¤̂i cÖK…wZ, Ae ’̄vb I 
AvK…wZ 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  AeZj `c©‡Yi cÖavb A‡¶i Dci j¶¨e —̄zi wewfbœ Ae ’̄v‡bi Rb¨ cÖwZwe‡¤^i Ae ’̄vb, 
cÖK…wZ I AvK…wZ wbY©q Ki‡Z cvi‡eb; 

  DËj `c©‡Yi cÖavb A‡¶i Dci j¶¨e —̄zi wewfbœ Ae ’̄v‡bi Rb¨ cÖwZwe‡¤^i Ae ’̄vb, 
AvK…wZ I cÖK…wZ eY©bv Ki‡Z cvi‡eb|   

 
†Mvjxq `c©‡Y MwVZ cÖwZwe‡¤^i Ae ’̄vb, AvK…wZ I cÖK…wZ `c©‡Yi mvg‡b Aew ’̄Z j¶¨e —̄zi Ae ’̄v‡bi Dci wbf©i 
K‡i| j¶¨e —̄zi Ae ’̄v‡bi cwieZ©b NU‡j cÖwZwe‡¤^i Ae ’̄vb, AvK…wZ I cÖK…wZi I cwieZ©b N‡U| GB cv‡V Avgiv 
AeZj `c©‡Yi cÖavb A‡¶i Dci 6wU Ae ’̄v‡bi Rb¨ cÖwZwe‡¤^i Ae ’̄vb, AvK…wZ I cÖK…wZ we‡ePbv Kie|  
 
(K) AeZj `c©Y t 
aiv hvK, MOM© GKwU AeZj `c©Y| O Gi †gi“, F cÖavb †dvKvm Ges 
C eµZvi †K› ª̀| Gi cÖavb A¶ OC Gi Dci wewfbœ Ae ’̄v‡b PQ 
j¶¨e —̄z j¤^fv‡e Aew ’̄Z| PQ Gi cÖwZwe¤^ AsK‡bi Rb¨ †h †Kvb `ywU 
iwk¥ we‡ePbv Kiv nq|  

 
wPÎÑ8.11 

1| j¶¨e —̄z Amxg `~‡i Aew ’̄Z t Amxg ~̀‡i Aew ’̄Z j¶¨e —̄zi kxl© †_‡K AvMZ ci¯úi mgvš—ivj iwk¥¸”Q cÖavb 
A‡¶i mv‡_ AvbZfv‡e AvcwZZ n‡q cÖwZdj‡bi ci †dvKvm Z‡ji P © we› ỳ‡Z wgwjZ nq| P © †_‡K cÖavb A‡¶i 
Dci Aw¼Z P ©Q© j¤^B PQ Gi cÖwZwe¤^| 
 
GLb †`Lv hvK, cÖwZwe‡¤^i Ae ’̄vb, AvK…wZ I cÖK…wZ wK? 
G‡¶‡Î cÖwZwe‡¤^i 
Ae ’̄vb t †dvKvm Z‡j| 
cÖK…wZ t ev —̄e I Aekxl©| 
AvK…wZ t AZ¨š— Lwe©Z| 
 
2| j¶¨e —̄z Amxg I eµZvi †K‡›`ªi g‡a¨ t P †_‡K GKwU iwk¥ eµZvi e¨vmva© eivei Ges GKwU iwk¥ cÖavb 
A‡¶i mgvš—ivj we‡ePbv Ki‡j cÖwZdj‡bi ci G¸‡jv P © 
‡_‡K cÖavb A‡¶i Dci AswKZ P ©Q© j¤^B PQ Gi cÖwZwe¤^| myZivs 
cÖwZwe‡¤^iÑ 
Ae ’̄vb t eµZvi †K› ª̀ I cÖavb †dvKv‡mi g‡a¨ 
cÖK…wZ t ev —̄e I Aekxl© 
AvK…wZ t Lwe©Z| 

 
wPÎÑ8.12 
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3| j¶¨e —̄z eµZvi †K‡›`ª t P †_‡K GKwU iwk¥ cÖavb A‡¶i mgvš—ivj 
Ges GKwU iwk¥ cÖavb †dvKvm eivei we‡ePbv Ki‡j cÖwZdj‡bi ci P © 
we› ỳ‡Z wgwjZ nq [wPÎÑ 8.13], P © †_‡K cÖavb A‡¶i Dci AswKZ P ©Q© 
j¤^B PQ Gi cÖwZwe¤^|  
G‡¶‡ÎÑ cÖwZwe‡¤^i 
Ae ’̄vb t eµZvi †K‡› ª̀ 
cÖK…wZ t ev —̄e I Aekxl© 
AvK…wZ t j¶¨e —̄zi mgvb|  

 
wPÎÑ8.13 

4| j¶¨e —̄z eµZvi †K›`ª I cÖavb †dvKv‡mi g‡a¨t 
P †_‡K GKwU iwk¥ eµZvi e¨vmva© eivei Ges GKwU iwk¥ cÖavb A‡¶i 
mgvš—ivj we‡ePbv Ki‡j cÖwZdj‡bi ci P © we› ỳ‡Z wgwjZ nq| P © †_‡K 
cÖavb A‡¶i Dci Aw¼Z P ©Q© j¤^B PQ Gi  cÖwZwe¤^|  
myZivs G‡¶‡Î cÖwZwe‡¤^i  
Ae ’̄vb t eµZvi †K› ª̀ I Amx‡gi g‡a¨ 
cÖK…wZ t ev —̄e I Aekxl© 
AvK…wZ t weewa©Z|  

 
wPÎÑ8.14 

5| j¶¨e —̄z cÖavb †dvKv‡m t P †_‡K GKwU iwk¥ cÖavb A‡¶i mgvš—ivj 
we‡ePbv Ki‡j cÖwZdj‡bi ci G¸‡jv ci¯úi mgvš—ivj nq| [wPÎÑ8.15] 
`c©‡Yi mvg‡b G¸‡jv Amx‡g wgwjZ nq A_ev †cQb w`‡K evov‡j Amxg 
†_‡K Avm‡Q e‡j g‡b nq| myZivs G‡¶‡Î cÖwZwe‡¤^iÑ 
Ae ’̄vb t Amx‡g 
cÖK…wZ t ev —̄e I Aekxl© A_ev Aev —̄e I mgkxl© 
AvK…wZ t AZ¨š— weewa©Z|  

 

 
wPÎÑ8.15 

6| j¶¨e —̄z cÖavb †dvKvm I †gi“i g‡a¨ t P †_‡K GKwU iwk¥ eµZvi 
e¨vmva© eivei I GKwU iwk¥ cÖavb A‡¶i mgvš—ivj we‡ePbv Ki‡j 
cÖwZdj‡bi ci ci¯úi Acmvix nq| G¸‡jv‡K †cQb w`‡K evov‡j P © 
we› ỳ †_‡K Acm„Z n‡”Q e‡j g‡b nq| P © †_‡K cÖavb A‡¶i Dci Aw¼Z 
P ©Q© j¤^B PQ Gi  cÖwZwe¤^| 
Ae ’̄vb t `c©‡Yi †cQ‡b 
cÖK…wZ t Aev —̄e I mgkxl© 
AvK…wZ t j¶¨e —̄zi mgvb|  

wPÎÑ8.16 

  
(L) DËj `c©Y t 
wPÎÑ 8.17 MOM© DËj `c©‡Yi mvg‡b cÖavb A‡¶i Dci j¤^fv‡e 
’̄vwcZ PQ GKwU j¶¨e —̄z| Gi kxl©we› ỳ †_‡K wbtm„Z Av‡jvK iwk¥ cÖavb 

A‡¶i mgvš—ivjfv‡e `c©‡Yi M we› ỳ‡Z AvcwZZ n‡q MA c‡_ 
Ggbfv‡e cÖwZdwjZ nq †hb cÖavb †dvKvm F †_‡K Avm‡Q e‡j g‡b nq| 
eµZvi †K›`ª C AwfgyLx Aci GKwU iwk¥ B we› ỳ‡Z AvcwZZ n‡q GKB 
c‡_ cÖwZdwjZ nq|  

wPÎÑ8.17 
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GLb cÖwZdwjZ iwk¥Øq Acmvix nIqvq Giv †Kv_vI wgwjZ nq bv| wKš—z G‡`i †cQb w`‡K ewa©Z Ki‡j P © we› ỳ‡Z 
wgwjZ nq A_©vr Giv P © we› ỳ †_‡K Avm‡Q e‡j g‡b nq| myZivs P © we› ỳ n‡”Q P we›`yi Aev —̄e cÖwZwe¤^| GLb P © 
we› ỳ †_‡K cÖavb A‡¶i Dci Aw¼Z P ©Q© j¤^B PQ j¶¨e —̄zi cÖwZwe¤^| cÖwZwe¤^ `c©‡Yi †cQ‡b MwVZ nq Ges Zv 
Aev —̄e mgkxl© Ges AvKv‡i j¶¨e —̄zi †P‡q †QvU|  
8.17 wP‡Î PQ j¶¨e —̄z h_vµ‡g (I), (II) I (III) Ae ’̄v‡b ivL‡j Gi cÖwZwe¤^ `c©‡Yi Aci cv‡k¦© h_vµ‡g 1, 2, 3 
Ae ’̄v‡b MwVZ nq| wPÎ †_‡K mn‡RB eySv hvq †h, j¶¨e —̄z †hLv‡bB _vKzK bv †Kb Zvi cÖwZwe¤^ me©`v `c©‡Yi 
†cQ‡b MwVZ n‡e Ges Zv Aev —̄e, mgkxl© I AvKv‡i e —̄z A‡c¶v †QvU n‡e| e —̄z hZ `c©‡Yi Kv‡Q _vK‡e cÖwZwe¤^I 
`c©‡Yi ZZ Kv‡Q _v‡K| e —̄z `c©Y †_‡K ~̀‡i mwi‡q wb‡j cÖwZwe¤^ `c©Y †_‡K ~̀‡i m‡i hvq Ges cÖwZwe‡¤^i AvK…wZ 
µgk: †QvU n‡Z _v‡K| e —̄z Amx‡g _vK‡j cÖwZwe¤^ cÖavb †dvKv‡m MwVZ n‡e|  
 

D`vniYÑ1 
0.05 wgUvi `xN© GKwU e —̄z‡K 0.6 wgUvi eµZvi e¨vmva© wewkó GKwU AeZj `c©Y †_‡K 0.5 wgUvi ~̀‡i ’̄vcb Kiv 
nj| cÖwZwe‡¤^i Ae ’̄vb I AvKvi wbY©q Ki“b|  
Avgiv Rvwb, 
1

v
  + 

1

u
  = 

1

f
  

ev, 
1

v
  + 

1

0.5m
  = 

1

0.3m
  

ev, 
1

v
  = 

1

0.3m
  - 

1

0.5m
  

ev, 
1

v
   = 

0.5 - 0.3

0.15m
  

 = 
0.2

0.15
  

     v = 
0.15m
0.2

  

 = 0.75m 

Ae ’̄vb t 0.75m  
mvg‡b weea©g m n‡jÑ 

 |m| = 
L´
L
  

 ∴ L © = |m|L 

wKš—z m = 
v

u
  = 

0.75m

0.50m
  = - 

3

2
  

 |m| = 
3
2
  

myZivs L© = 
3

2
  × 0.05m  

= 
0.15m

2
  = 0.075m 

GLv‡b, 
AeZj `c©‡Yi eµZvi e¨vmva© r = 0.6m 

AeZj `c©‡Yi †dvKvm ~̀iZ¡ f = 
r
2
  

      = 
0.6

2
  m=0.3m 

j¶¨e —̄zi ~̀iZ¡ u = 0.5m 

cÖwZwe‡¤^i `~iZ¡ v = ? 
 
 
 
 
 
 
 

j¶¨e —̄zi ˆ`N©¨ L = 0.05m 

cÖwZwe‡¤^i ˆ`N©¨ L© = ? 

 

D`vniYÑ2 
GKwU DËj `c©‡Yi eµZvi e¨vmva© 0.5m| 0.02m j¯̂v GKwU j¶¨e —̄z `c©Y †_‡K 1.0m ~̀‡i cÖavb A‡¶i Dci 
j¤^fv‡e Ae ’̄vb K‡i| cÖwZwe‡¤^i Ae ’̄vb I AvKvi wbY©q Ki“b|  
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Avgiv Rvwb, 
1

v
  + 

1

u
  = 

1

f
  

ev,  
1

v
  = 

1

f
  - 

1

u
  

GLv‡b, 
DËj `c©‡Yi eµZvi e¨vmva© r = -0.5m 

DËj `c©‡Yi †dvKvm ~̀iZ¡ f =
r

2
  = -

0.5

2
  m = –0.25 m 

= 
1

-0.25m
  - 

1

1.0m
  

=
-4-1

1.0m
  = -

5

1.0m
  

∴ v = -0.20 
Ae ’̄vb : 0.20m wcQ‡b 

weea©b m n‡j, |m| = 
L´
L
  

∴ L © =|m|L ------(1) 

Avevi m = - 
v

u
  = 

0.20m

1.00m
  = 

1

5
  

∴ |m| = 
1

5
  

(1) bs mgxKi‡Y gvb ewm‡q 

     L ©  = 
1

5
  × 0.02m 

 = 0.004 m 
DËi t 0.2m wcQ‡b, 0.004m 

j¶¨e —̄zi ~̀iZ¡ u = 1.0m 

cÖwZwe‡¤^i `~iZ¡ v = ? 
j¶¨e —̄zi ˆ`N©¨ L = 0.02m 

cÖwZwe‡¤^i ˆ`N©¨ L© =? 

 

D`vniYÑ3 
0.03m †dvKvm `~i‡Z¡i GKwU AeZj `c©Y †_‡K KZ ~̀‡i GKwU e —̄z ’̄vcb Ki‡j Gi ev —̄e cÖwZwe‡¤^i AvK…wZ e —̄zi 
AvK…wZi wZb¸Y n‡e? 
aiv hvK, 
cÖwZwe‡¤^i `~iZ¡ v 

∴ |m| = 
v

u
  = 3 

 v = 3u 

‡h‡nZz cÖwZwe¤^ ev —̄e, 

GLv‡b, 
AeZj `c©‡Yi †dvKvm ~̀iZ¡ f =0.3m 
weea©b |m| = 3 

j¶¨e —̄zi ~̀iZ¡ u = ? 

myZivs v abvZ¥K n‡e,  
A_©vr v = +3u 
GLb Avgiv Rvwb, 
1

v
  + 

1

u
  = 

1

f
  

 

ev, 
1
3u
  + 

1
u
  = 

1
0.30m

  

ev, 
1+3

3u
  = 

1

0.30m
  

ev, 3u = 1.20m 

     u = 0.40m 

DËi t `c©‡Yi 0.40m mvg‡b| 
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D`vniYÑ4 
0.15m †dvKvm `~i‡Z¡i GKwU AeZj `c©‡Yi mvg‡b †Kvb e —̄z ivL‡j cuvP¸Y weewa©Z AjxK cÖwZwe¤^ Drcbœ nq| 
`c©Y n‡Z e —̄zwUi ~̀iZ¡ wbY©q Ki“b|  
aiv hvK, cÖwZwe‡¤^i ~̀iZ¡ v 

 |m| = 
v

u
  = 5 

 v = – 5u 

‡h‡nZz cÖwZwe¤^ Aev —̄e, myZivs v FYvZ¥K n‡e, A_©vr v = – 5u 
GLb Avgiv Rvwb, 
1

v
  + 

1

u
  = 

1

f
  

ev, 
1

-5u
  + 

1

u
  = 

1

0.15m
  

ev, 
-1+5

5u
  = 

1

0.15m
  

ev, 
4

5u
  = 

1

0.15m
  

ev, u = 0.12m 
DËi t `c©‡Yi 0.12m mvg‡b| 

 

GLv‡b, 
AeZj `c©‡Yi †dvKvm ~̀iZ¡ f =0.15m 

weea©b |m| = 5 = 0.15m 
j¶¨e —̄zi ~̀iZ¡ u = ? 
 

 
D`vniYÑ5 
0.20m †dvKvm ~̀i‡Z¡i GKwU DËj `c©Y †_‡K KZ ~̀‡i e —̄z ivL‡j e —̄zi A‡a©K AvKv‡ii cÖwZwe¤^ cvIqv hv‡e? m„ó 
cÖwZwe‡¤^i cÖK…wZ wK? 
cÖwZwe‡¤^i `~iZ¡ v n‡j  
Avgiv Rvwb 
1

v
  + 

1

u
  = 

1

f
  --------- (1) 

ev, 
1

v
  + 

1

u
  = 

1

-0.20m
  

ev, 
1
v
  = 

1
-0.20m

  - 
1
u
  

u Gi †h †Kvb gv‡bi Rb¨ v FYvZ¥K n‡e, d‡j cÖwZwe¤^ 
Aev —̄e n‡e| 

∴ |m| = 
v
u
  = 

1
2
  ∴ v = 

u
2
  

‡h‡nZz cÖwZwe¤^ Aev —̄e n‡e ZvB v = − 
u
2
  GLb (1) bs 

mgxKi‡Y gvb ewm‡q 
-2

u
  + 

1

u
  = - 

1

0.20m
  

ev, 
-2+1

u
  = - 

1

0.20m
  

ev, 
1

u
  = 

1

0.20m
  

∴ u = 0.20m 

DËi t `c©‡Yi 0.20m mvg‡b, Aev —̄e| 

GLv‡b, 
AeZj `c©‡Yi †dvKvm ~̀iZ¡ f = -0.2m 

weea©b |m| = 
1

2
  

j¶¨e —̄zi cÖK…wZ u = ? 
cÖwZwe‡¤^i cÖK…wZ = ? 
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D`vniYÑ6 
1.0m †dvKvm ~̀i‡Z¡i DËj `c©Y Øviv m„ó cÖwZwe‡¤^i AvKvi e —̄zi AvKv‡ii GK cÂgvsk n‡j `c©Y †_‡K e —̄zi 
~̀iZ¡ KZ? 

 
cÖwZwe‡¤^i `~iZ¡ v n‡j 

 |m| = 
v

u
   

 ev, 
1

5
  = 

v

u
  

 ∴ v = 
u

5
  

‡h‡nZz DËj `c©Y me©`v Aev —̄e cÖwZwe¤^ MVb K‡i myZivs 
cÖwZwe‡¤^i `~iZ¡ FYvZ¥K n‡e|  

 v = – 
u

5
  

GLb Avgiv Rvwb, 
1

v
  + 

1

u
  = 

1

f
  

ev, 
–5
u
  + 

1
u
  = 

-1
0.10m

  

ev, 
-4
u
  = 

-1
0.10m

  

 u = 4.0m 
DËi t 4.0m 

GLv‡b, 
AeZj `c©‡Yi †dvKvm ~̀iZ¡ f =−1.0m 

weea©b |m| = 
1
5
  

e —̄zi ~̀iZ¡ u = ? 
 

 

D`vniYÑ7 
GKwU AeZj `c©‡Yi eµZvi e¨vmva© 0.20m `c©Y †_‡K KZ ~̀‡i GKwU e —̄z ’̄vcb Ki‡j Aev —̄e cÖwZwe‡¤^i AvKvi 
e —̄zi AvKv‡ii wØ¸Y n‡e? 
aiv hvK, cÖwZwe‡¤^i ~̀iZ¡ v 

      ∴ |m| = 
v

u
  = 2 

 v = 2u 

†h‡nZz cÖwZwe¤^ Aev —̄e,  
myZivs v FYvZ¥K n‡e,  
A_©vr v = −2u 
GLb Avgiv Rvwb, 
1

v
  + 

1

u
  = 

1

f
  

ev, 
1

-2u
  + 

1

u
  = 

1

0.10m
  

ev, 
-1+2

2u
  = 

1

0.10m
  

ev, u = 0.05m 
 

GLv‡b, 
AeZj `c©‡Yi eµZvi e¨vmva© r=0.20m 

†dvKvm ~̀iZ¡ f = 
r

2
  = 0.10m 

weea©b |m| = 2 
j¶¨e —̄zi ~̀iZ¡ u = ? 
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cv‡VvËi g~j¨vqb 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1| AeZj `c©‡Yi †ejvq j¶¨e —̄z Amxg ~̀i‡Z¡ Aew ’̄Z n‡j cÖwZwe‡¤^i cÖK…wZ †Kgb n‡e? 
 (K) ev —̄e I mgkxl© (L) Aev —̄e I mgkxl© 
 (M) Aev —̄e I Aekxl© I Lwe©Z (N) ev —̄e I Aekxl©| 
2| DËj `c©‡Yi cÖavb A‡¶i Dci j¶¨e —̄z †h‡Kvb Ae ’̄v‡b ivLv †nvK bv †Kb, cÖwZwe¤^ MwVZ n‡e me©`vB 

`c©‡Yi †cQ‡b Ges cÖwZwe¤^ n‡eÑ 
 (K) ev —̄e, mgkxl© I Lwe©Z (L) ev —̄e Aekxl© I Lwe©Z 
 (M) Aev —̄e I mgkxl© I Lwe©Z (N) Aev —̄e, Aekxl© I Lwe©Z| 
3| AeZj `c©‡Yi cÖavb A‡¶i Dci `c©‡Yi eµZvi †K‡› ª̀ †Kvb e —̄z ’̄vcb Kiv n‡j cÖwZwe¤^ †Kv_vq MwVZ 

n‡e? 
 (K) eµZvi †K‡› ª̀ (L) †dvKvm Z‡j 
 (M) eµZvi †K› ª̀ I cÖavb †dvKv‡mi g‡a¨ (N) Amx‡g|  
4| †Kvb AeZj `c©‡Yi cÖavb †dvKv‡m †Kvb j¶¨e —̄z ’̄vcb Kiv n‡j cÖwZwe¤^ †Kgb n‡e? 
 (K) ev —̄e, Aekxl© I AZ¨š— Lwe©Z 
 (L) ev —̄e, Aekxl© I AZ¨š— weewa©Z 
 (M) Aev —̄e, mgkxl© I AZ¨š— Lwe©Z 
 (M) Aev —̄e, Aekxl© I AZ¨š— weewa©Z| 
 
iPbvg~jK cÖkœ 
1| GKwU DËj `c©‡Yi cÖavb A‡¶i Dci wewfbœ Ae ’̄v‡b ’̄vwcZ j¶¨e —̄zi Rb¨ cÖwZwe‡¤^i AvK…wZ, cÖK…wZ I 

Ae ’̄vb eY©bv Ki“b| 
 
DËigvjv 
1| (L);  2| (M);  3| (K);  4| (L)| 
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 6 cvV 
 
`c©‡Yi †dvKvm `~iZ¡ wbY©q 

 

 

D‡Ïk¨  
 GB cvV †k‡l Avcwb- 

  `c©‡Yi †dvKvm ~̀iZ¡ wbY©‡qi cÖavb `ywU c×wZi bvg wjL‡Z cvi‡eb; 

  j¤^b c×wZ‡Z `c©‡Yi †dvKvm `~iZ¡ wbY©‡qi m~Î D‡j−L Ki‡Z cvi‡eb; 

  j¤^b c×wZ‡Z `c©‡Yi †dvKvm `~iZ¡ wbY©‡qi Kvh©cÖYvjx eY©bv Ki‡Z cvi‡eb; 

  u-v c×wZ‡Z `c©‡Yi †dvKvm ~̀iZ¡ wbY©‡qi m~Î wjL‡Z cvi‡eb; 

  u-v c×wZ‡Z `c©‡Yi †dvKvm ~̀iZ¡ wbY©‡qi Kvh©cÖYvjx eY©bv Ki‡Z cvi‡eb; 

  `c©‡Yi †dvKvm ~̀iZ¡ wbY©‡q †hme mZK©Zv Aej¤^b Ki‡Z nq Zv eY©bv Ki‡Z cvi‡eb|  
 

AeZj `c©‡Yi †dvKvm `~iZ¡ wbY©‡qi `ywU c×wZ †ek cwiwPZ, j¤^b c×wZ I u-v c×wZ| Avgiv GLv‡b ỳwU c×wZ 

wb‡qB Av‡jvPbv Ki‡ev|  
 

1| j¤^b c×wZ t 

ZË¡ t AeZj `c©‡Yi cÖwZdjK c„‡ôi ga¨we› ỳ‡K `c©‡Yi †gi“ Avi cÖavb A‡¶i mgvš—ivj iwk¥¸”Q cÖwZdj‡bi ci 
cÖavb A‡¶i Dci †h we› ỳ‡Z wgwjZ nq Zv‡K AeZj `c©‡Yi  cÖavb †dvKvm e‡j| `c©‡Yi †gi“ †_‡K cÖavb 
†dvKvm ch©š— ~̀iZ¡‡K `c©‡Yi †dvKvm ~̀iZ¡ e‡j| AeZj `c©Y †h †Mvj‡Ki Ask Zvi e¨vmva© `c©‡Yi eµZvi 
e¨vmva©|  

†Kvb `c©‡Yi †dvKvm `~iZ¡ f Ges eµZvi e¨vmva© r n‡j Avgiv Rvwb, f = 
r

2
  

Avevi, AeZj `c©‡Yi eµZvi †K‡› ª̀ j¶¨e —̄z ’̄vcb Ki‡j eµZvi †K‡› ª̀B ev —̄e, Aekxl© Ges j¶¨e —̄zi mgvb 
AvKv‡ii cÖwZwe¤^ m„wó nq|  

GLb †`Lv hvK, GB cix¶‡Yi Rb¨ wK hš¿cvwZ cÖ‡qvRb Ges wK Kvh©cÖYvjx AbymiY K‡i †dvKvm ~̀iZ¡ wbY©q Kiv 
hvq|  
hš¿cvwZ t Av‡jvK-†eÂ, AeZj `c©Y, wcb BZ¨vw`| 

Kvh©cÖYvjx t AeZj `c©YwU‡K GKwU Av‡jvKxq †e‡Âi Dci ÷¨v‡Ûi mvnv‡h¨ Ggbfv‡e ivLv nq †hb Gi cÖavb A¶ 
Avbyf‚wgK Ae ’̄vq Av‡jvK †e‡Âi mgvš—ivj _v‡K| GLb `c©‡Yi mvg‡b Av‡jvK †e‡Âi Dci GKwU wcb Ggbfv‡e 
ivLv nq †hb wcbwUi kxl© cÖavb A‡¶i Dci _v‡K| GB Ae ’̄vq `c©‡Yi mvg‡b GKwU Aekxl© cÖwZwe¤^ †`Lv hv‡e| 
GLb wcbwU‡K mvg‡b wcQ‡b mwi‡q Ggb Ae ’̄v‡b Avbv nq †hb wc‡bi (PQ) mv‡_ Gi Aekxl© cÖwZwe¤^ (PQ) Gi 
†Kvb j¤^b Î“wU ev c¨vivjv· bv _v‡K (wPÎÑ8.18) 
  

GB Ae ’̄vq wc‡bi gv_vi mv‡_ cÖwZwe‡¤^i gv_v wVKfv‡e wg‡j 
hv‡e| Ges †PvL Abyf‚wgKfv‡e Wv‡b ev ev‡g miv‡j wcb I Gi 
cÖwZwe¤ ̂ DfqB GK‡Î m‡i hvq e‡j g‡b n‡e Ges Df‡qi 
g‡a¨ †Kvb duvK †`Lv hv‡e bv| GB Ae ’̄vq j¶¨e —̄z `c©‡Yi 
eµZvi †K‡› ª̀ _v‡K| Gevi `c©Y I wc‡bi ga¨eZx© ~̀iZ¡ †g‡c 

wb‡j eµZvi e¨vmva© r cvIqv hvq| GLb f = 
r

2
  m~‡Îi mvnv‡h¨ 

`c©‡Yi †dvKvm ~̀iZ¡ wbY©q Kiv nq|  

  
wPÎÑ8.18 

GB c×wZ‡Z †dvKvm ~̀iZ¡ wbY©‡qi Rb¨ wKQy mZK©Zv Aej¤^b Ki‡Z nq G¸‡jv n‡jvÑ 



c`v_© weÁvb 2q cÎ 

BDwbU AvU c„ôvÑ221 

1| `c©‡Yi †gi“ Ges j¶¨e —̄zi kxl© GKB mij‡iLvq ivLv nq|  

2| cÖwZwe‡¤^i Ae ’̄vb wbY©‡qi mgq j¤^b Î“wU cwinvi Kiv nq|  

3| †QvU D‡b¥l wewkó `c©Y e¨envi Kiv nq| 

Gevi Avgiv j¶¨e —̄zi ~̀iZ¡ u Ges Zvi cÖwZwe‡¤^i ~̀iZ¡ v †g‡c u-v c×wZ‡Z AeZj `c©‡Yi †dvKvm `~iZ¡ wbY©q 
Kie|  
 
2| u-v c×wZ t 

ZË¡ t `c©‡Yi †gi“ †_‡K cÖavb †dvKvm ch©š— ~̀iZ¡‡K †dvKvm ~̀iZ¡ e‡j| `c©‡Yi †¶‡Î Avgiv Rvwb, 
1
f
  = 

1
v
  + 

1
u
  

GLv‡b, f = †dvKvm ~̀iZ¡ 

 u = j¶¨e —̄zi ~̀iZ¡ 

 v = cÖwZwe‡¤^i ~̀iZ¡|  

AeZj `c©‡Yi cÖavb †dvKv‡mi evB‡i †Kvb j¶¨e —̄z ’̄vcb Ki‡j Gi ev —̄e I Aekxl© cÖwZwe¤^ MwVZ nq| wP‡ýi 
ev —̄e abvZ¥K ixwZ Abymv‡i mKj ev —̄e ~̀iZ¡ abvZ¥K| G‡¶‡Î †dvKvm ~̀iZ¡ f, j¶¨e —̄zi `~iZ¡ u Ges cÖwZwe‡¤^i 
~̀iZ¡ v ev —̄e| myZivs G¸‡jv meB ev —̄e abvZ¥K|  

 †dvKvm ~̀iZ¡ f = +f 

 j¶e —̄zi ~̀iZ¡ u = +u 

 ev —̄e cÖwZwe‡¤^i ~̀iZ¡ v = +v 

 ∴ 
1
f
  = 

u+v
uv

  

 f = 
uv

u+v
  

 

hš¿cvwZ t Av‡jvK‡eÂ, AeZj `c©Y Ges ÷¨vÛmn ỳwU wcb| 
 
Kvh©cÖYvjx t G‡¶‡Î ỳwU wcb e¨envi Kiv nq| GKwU e —̄z wcb Ab¨wU mÜvbx wcb| AeZj `c©YwU‡K GKwU Av‡jvK  
†e‡Âi Dci ÷¨v‡Ûi mvnv‡h¨ Ggbfv‡e ivLv nq †hb Gi cÖavb A¶ Abyf‚wgK Ae ’̄vq Av‡jvK †e‡Âi mgvš—ivj 
_v‡K|  

GLb `c©‡Yi mvg‡b Av‡jvK †e‡Âi Dci e —̄z wcbwU‡K 
Ggbfv‡e ivLv nq †hb wcbwUi kxl© cÖavb A‡¶i Dci 
_v‡K| GB Ae ’̄vq `c©‡Yi mvg‡b GKwU Aekxl© cÖwZwe¤^ 
†`Lv hv‡e| GLb wcbwU‡K mvg‡b †cQ‡b mwi‡q Ggb 
Ae ’̄v‡b Avbv nq †hb wc‡bi mv‡_ Gi Aekxl© 
cÖwZwe‡¤^i †Kvb j¤^b Î“wU bv _v‡K| Gici wcbwU 
(PQ) †K GKUz mvg‡b GwM‡q w`‡j Gi wcQ‡b GKwU 
ev —̄e cÖwZwe¤^ (P ©Q©) MwVZ nq| Gevi mÜvbx wcbwU 
(AB) †K Av‡jvK †e‡Âi Dci cÖwZwe‡¤^i Ae ’̄v‡b 
Ggbfv‡e ivL‡Z n‡e †hb e —̄z wc‡bi cÖwZwe¤^ I mÜvbx 
wc‡bi g‡a¨ †Kvb j¤^b Î“wU bv _v‡K (wPÎÑ8.19)| 

 

 
wPÎÑ8.19 

GB Ae ’̄vq mÜvbx wc‡bi gv_vi mv‡_ cÖwZwe¤^ wVKfv‡e wg‡j hv‡e Ges †PvL Abyf‚wgKfv‡e Wv‡b ev ev‡g miv‡j 
mÜvbx wcb I cÖwZwe¤^ DfqB GK‡Î m‡i hvq e‡j g‡b nq Ges Df‡qi g‡a¨ †Kvb duvK †`Lv hv‡e bv|  
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`c©Y †_‡K e —̄z wc‡bi ~̀iZ¡ I mÜvbx wc‡bi ~̀iZ¡ †g‡c wb‡j h_vµ‡g j¶¨e —̄zi ~̀iZ¡ (u) I cÖwZwe‡¤^i ~̀iZ¡ (v) 
cvIqv hvq| 

Dc‡iv³ c×wZ‡Z e —̄z wc‡bi wewfbœ Ae ’̄v‡bi Rb¨ cÖwZwe‡¤^i wewfbœ Ae ’̄v‡bi cvV †bIqv nq| u I v Gi 
Avbylw½K gvb Dc‡iv³ m~‡Î ewm‡q (f) Gi gvb wbY©q K‡i Mo f wn‡me Kiv nq|  

 
mZK©Zv t 
GB c×wZ‡ZI j¤^b c×wZi Abyiƒc mZK©Zv †g‡b Pj‡Z nq| G¸‡jv njÑ 
1| `c©‡Yi †gi“ Ges j¶¨e —̄zi kxl© GKB mij‡iLvq ivLv nq|  
2| cÖwZwe‡¤^i Ae ’̄vb wbY©‡qi mgq j¤^b Î“wU cwinvi Kiv nq|  
3| †QvU D‡b¥l wewkó `c©Y e¨envi Kiv nq| 
 
DËj `c©Y t 

GKwU DËj †jÝ e¨envi K‡i DËj `c©‡Yi †dvKvm ~̀iZ¡ wbY©q t 

MOM© DËj `c©YwU‡K GKwU ÷¨v‡Ûi mvnv‡h¨ Ggbfv‡e ivLv nq †hb Gi cÖavb A¶ Abyf‚wgK _v‡K [wPÎÑ8.20] 
GLb Gi mvg‡b GKwU DËj †jÝ Ggbfv‡e ’̄vcb Kiv nq †hb †jÝ I `c©‡Yi cÖavb A¶ GKB Abyf‚wgK †iLvq 
_v‡K|  

Gevi †j‡Ýi †dvKvm ~̀i‡Z¡i †P‡q †ewk ~̀i‡Z¡ GKwU wcb PQ Ggbfv‡e ’̄vcb Kiv nq †hb Gi gv_v P `c©‡Yi 
cÖavb A‡¶i Dc‡i _v‡K| GLb `c©‡Yi Ae ’̄vb cwieZ©b K‡i Ggb RvqMvq ivLv nq, †hb wc‡bi ev —̄e cÖwZwe¤^ 
P
1
 Q
1
 , PQ wc‡bi gv_vq MwVZ nq| GB Ae ’̄vq LO ~̀iZ¡ †g‡c †bqv nq| Gevi PQ wcb I †j‡Ýi Ae ’̄vb 

AcwiewZ©Z †i‡L ïay `c©YwU‡K mwi‡q †bqv nq| c‡i GKwU mÜvbx wcb AB Gi mvnv‡h¨ j¤^b c×wZ‡Z †jÝ Øviv 
m„ó PQ j¶¨e —̄zi cÖwZwe¤P̂

2
 Q
2
  Gi Ae ’̄vb wbY©q Kiv nq| GB L I C Gi ~̀iZ¡ cwigvc Kiv nq| GLb wPÎ 

†_‡K mn‡R eySv hvq †h, `c©‡Yi eµZvi e¨vmva©  OC = LC - OL = r 

 

 
 

wPÎÑ8.20 

 

wKš—z f = 
r

2
   ∴ f = 

LC - OL

2
  

LC I OL wbY©q K‡i Dc‡ii mgxKiY †_‡K f †ei Kiv nq|  
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P~ovš— g~j¨vqb 

iPbvg~jK cÖkœ t 
1| msÁv wjL t 
 (K) †Mvjxq `c©Y (L) AeZj `c©Y 
 (M) DËj `c©Y|  

2| †Mvjxq `c©‡Yi †¶‡Î msÁv `vIÑ 
 (K) †gi“ (L) eµZvi †K› ª̀ 
 (M) eµZvi e¨vmva© (N) cÖavb A¶ 
 (O) cÖavb †Q` (P) D‡b¥l 
 (Q) cÖavb †dvKvm (R) †dvKvm ~̀iZ¡ 
 (S) †dvKvm Zj (T) †MŠY †dvKvm|  

3| wP‡ýi ev —̄e abvZ¥K ixwZ Abymv‡i AeZj I DËj `c©‡Yi †dvKvm ~̀iZ¡‡K abvZ¥K bv FYvZ¥K aiv nq? 
†Kb? 

4| 0.6m eµZvi e¨vmva© wewkó †Kvb †Mvjxq `c©‡Yi †dvKvm ~̀iZ¡ KZ n‡e? 

5| †Mvjxq `c©‡Yi †¶‡Î j¶¨e —̄zi ~̀iZ¡, cÖwZwe‡¤^i ~̀iZ¡ Ges †dvKvm ~̀i‡Z¡i m¤úK© cÖKvkK mgxKiYwU 
cÖwZcv`b Ki“b|  

6| ˆiwLK weea©b Kv‡K e‡j? weea©b ej‡Z wK ey‡Sb? weea©‡bi Rb¨ GKwU MvwYwZK cÖKvk wjLyb| 

7| wb‡æv³ cÖK…wZ I AvK…wZi cÖwZwe¤^ †c‡Z n‡j AeZj `c©‡Yi mv‡c‡¶ j¶¨e —̄z‡K †Kv_vq ivL‡Z n‡e? 
 (K) ev —̄e I weewa©Z 
 (L) ev —̄e I Lwe©Z 
 (M) ev —̄e I j¶¨e —̄zi mgvb 
 (N) Aev —̄e I weewa©Z|  
 
ˆbe©¨w³K cÖkœ 

mwVK DË‡ii cv‡k wUK (√) wPý w`b| 
1| ev —̄e abvZ¥K ixwZ Abymv‡i †Kvb DËj `c©‡Yi †dvKvm ~̀iZ¡ n‡eÑ 
 (K) abvZ¥K 
 (L) FYvZ¥K 
 (M) Amxg 
 (N) k~b¨| 
2| `c©‡Yi †dvKvm ~̀iZ¡ wbY©‡qi m~Î †KvbwU? 
 (K) u -v = f 

 (L) 
1

u
  - 

1

v
  = f 

 (M) 
1

u
  + 

1

v
  = 

1

f
  

 (N) u + v = 
1

f
  



GBP Gm wm †cÖvMÖvg 

BDwbU AvU  c„ôv-224 

3| DËj `c©‡Y duvcv †Mvj‡Ki †Kvb As‡k cviv jvMv‡bv _v‡K? 
 (K) mg —̄ †Mvj‡Ki AeZj As‡k 
 (L) mg —̄ †Mvj‡Ki DËj As‡k 
 (M) †Mvj‡Ki †K‡U †bIqv As‡ki AeZj w`‡K 
 (N) †Mvj‡Ki †K‡U †bqv As‡ki DËj w`‡K|  

4| †Kvb `c©‡Yi eµZvi †K› ª̀ ej‡Z †KvbwU †evSvq? 
 (K) `c©‡Yi †K› ª̀we› ỳ 
 (L) †h †MvjK †_‡K `c©Y ˆZwi n‡q‡Q Zvi †K‡› ª̀ 
 (M) †h †MvjK †_‡K `c©Y ˆZwi n‡q‡Q Zvi ga¨we› ỳ 
 (N) `c©‡Yi cÖwZdjK c„‡ôi me‡P‡q DuPy we› ỳ|  

5| †Kvb `c©‡Yi †dvKvm `~iZ¡ ej‡Z †evSvq H `c©‡Yi  
 (K) †gi“ †_‡K †dvKvm ch©š— ~̀iZ¡ 
 (L) eµZvi †K› ª̀ †_‡K †dvKvm ch©š— ~̀iZ¡ 
 (M) cÖavb †dvKvm I †MŠY †dvKv‡mi ga¨eZx© ~̀iZ¡ 
 (N) †gi“ I eµZvi †K›`ª ga¨eZx© ~̀iZ¡| 
 

ˆbe©¨w³K cÖ‡kœi DËi 
1| (L);  2| (M);  3| (M);  4| (L);  5| (K)|  


