beg Aa¨vq
Av‡jvi cÖwZmiY
LECTURE SHEET

· cÖwZmiY (Refraction) : Av‡jvKiwk¥ GK ¯^”Q gva¨g †_‡K Ab¨ ¯^”Q gva¨‡g hvIqvi mgq gva¨gØ‡qi we‡f`Z‡j wZh©Kfv‡e AvcwZZ Av‡jvKiwk¥i w`K cwieZ©b Kivi NUbv‡K Av‡jvi cÖwZmiY e‡j|
· cÖwZmi‡Yi m~Î (Laws of Refraction) : Av‡jvi cÖwZmiY `ywU m~Î †g‡b P‡j|
	cÖ_g m~Î : AvcwZZ iwk¥, cÖwZmwiZ iwk¥ Ges AvcZb we›`y‡Z we‡f`Z‡ji Dci Aw¼Z Awfj¤^ GKB mgZ‡j Ae¯’vb K‡i|
	wØZxq m~Î : GK‡Rvov wbw`©ó gva¨g Ges wbw`©ó e‡Y©i Av‡jvK iwk¥i †ÿ‡Î AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ me©`v GKUv aªæeK| G aªæeK‡K  Øviv cÖKvk Kiv nq|
	A_©vr, hw` AvcZb †KvY i Ges cÖwZmiY †KvY r nq Z‡e,  = 
· cÖwZmiYv¼ (Refractive Index) : Av‡jvKiwk¥ hLb GK ¯^”Q gva¨g †_‡K Ab¨ ¯^”Q gva¨‡g wZh©Kfv‡e cÖ‡ek K‡i ZLb wbw`©ó i‡Oi Av‡jvi Rb¨ AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ †h aªæe msL¨v nq Zv‡K cÖ_g gva¨‡gi mv‡c‡ÿ wØZxq gva¨‡gi cÖwZmiYv¼ ev Av‡cwÿK cÖwZmiYv¼ e‡j|
· cig cÖwZmiYv¼ (Absolute Refractive Index) : Av‡jvKiwk¥ hLb k~b¨ gva¨g †_‡K Ab¨ †Kv‡bv gva¨‡g wZh©Kfv‡e cÖ‡ek K‡i ZLb wbw`©ó i‡Oi Av‡jvi Rb¨ AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ‡K IB gva¨‡gi cig cÖwZmiYv¼ e‡j| k~b¨ gva¨‡g AvcZb †KvY i Ges Ab¨ †Kv‡bv gva¨‡g cÖwZmiY †KvY r n‡j, gva¨‡gi cig cÖwZmiYv¼ a = |
· µvwšÍ †KvY ev m¼U †KvY (Critical Angle) : wbw`©ó i‡Oi Av‡jvKiwk¥ Nb gva¨g n‡Z nvjKv gva¨‡g cÖwZmwiZ nIqvi mgq AvcZb †Kv‡Yi †h gv‡bi Rb¨ cÖwZmiY †Kv‡Yi gvb me©vwaK (90) nq, Zv‡K µvwšÍ †KvY e‡j| G‡K mvaviYZ c Øviv cÖKvk Kiv nq|
· c~Y© Af¨šÍixY cÖwZdjb (Total Internal Reflection) : Av‡jvKiwk¥ hLb Nb gva¨g †_‡K nvjKv gva¨‡g µvwšÍ †Kv‡Yi †P‡q eo †Kv‡Y AvcwZZ nq, ZLb cÖwZmi‡Yi cwie‡Z© Av‡jvKiwk¥ m¤ú~Y©iƒ‡c Nb gva¨‡gi Af¨šÍ‡i cÖwZdj‡bi m~Îvbyhvqx cÖwZdwjZ nq| G NUbv‡K c~Y© Af¨šÍixY cÖwZdjb e‡j|
· c~Y© Af¨šÍixY cÖwZdjb nIqvi kZ© : c~Y© Af¨šÍixY cÖwZdj‡bi kZ© `ywU| h_v :
		Av‡jvKiwk¥‡K Aek¨B Nb gva¨g †_‡K nvjKv gva¨‡gi Awfgy‡L †h‡Z n‡e Ges `yB gva¨‡gi we‡f`Z‡j AvcwZZ n‡Z n‡e|
		Nb gva¨‡g AvcZb †KvY µvwšÍ †Kv‡Yi †P‡q  eo n‡Z n‡e|
· gixwPKv (Mirage) : giæf‚wg‡Z c_Pvixi Kv‡Q cÖvqB g‡b nq Zvi mvg‡b Aí `~i‡Z¡ eywS cvwb Av‡Q| wKš‘ wZwb KL‡bv †mB cvwbi Kv‡Q †cuŠQv‡Z cv‡ib bv, †Kbbv, GwU GKwU Av‡jvKxq AjxK NUbv| GB NUbv‡KB gixwPKv e‡j| c~Y© Af¨šÍixY cÖwZdj‡bi Rb¨ `„wó‡Z †h åvwšÍ nq Zv‡K gixwPKv e‡j| DËß giæf‚wg‡Z gixwPKv m„wó nq|
· AcwUK¨vj dvBevi (Optical Fibre) : AcwUK¨vj dvBevi n‡”Q Lye miæ Ges bgbxq KvP Zš‘| Av‡jv en‡bi Kv‡R GwU e¨eüZ nq| hLb Av‡jvKiwk¥ KvP Zš‘i GKcÖvšÍ w`‡q cÖ‡ek K‡i, ZLb Zš‘i †`qv‡j evievi Gi c~Y© Af¨šÍixY cÖwZdjb N‡U, hZÿY bv Aci cÖvšÍ w`‡q wbM©Z nq| Gfv‡e Av‡jvKiwk¥ `‡Êi m¤ú~Y© ˆ`N©¨ AwZµg K‡i| GK¸”Q AcwUK¨vj dvBevi‡K Av‡jvK bj ejv nq|
· evqy mv‡c‡ÿ cvwbi cÖwZmiYv¼ 133 : evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ 133 ej‡Z †evSvq †h, Av‡jvKiwk¥ hw` evqy gva¨g †_‡K cvwb‡Z cÖ‡ek K‡i Zvn‡j AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ me©`v 133 n‡e|
	Kv‡Pi cig cÖwZmiYv¼ 1.5 Gi A_© : Kv‡Pi cig cÖwZmiYv¼ 15 ej‡Z †evSvq, k~b¨ gva¨g ev evqy †_‡K Av‡jv Kv‡P wZh©Kfv‡e cÖ‡ek Ki‡j AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvBb-Gi AbycvZ 15 nq|
· †jÝ (Lens) : `ywU †Mvjxq c„ô Øviv mxgve× †Kv‡bv ¯^”Q cÖwZmviK gva¨g‡K †jÝ e‡j| †jÝ cÖavbZ `yÕiK‡gi nq| h_v :
		DËj ev Awfmvix †jÝ (Convex lens) Ges
		AeZj ev Acmvix †jÝ (Concave lens)|
· DËj ev Awfmvix †jÝ (Convex Lens) : †h †j‡Ýi ga¨fvM †gvUv I cÖvšÍ miæ Zv‡K DËj †jÝ e‡j| DËj †j‡Ý Av‡jvKiwk¥ DËj c„‡ô AvcwZZ nq e‡j Zv‡K DËj †jÝ e‡j| G †j‡Ý mvaviYZ GK¸”Q mgvšÍivj Av‡jvKiwk¥‡K Awfmvix K‡i e‡j Zv‡K Awfmvix †jÝI ejv nq|


· AeZj ev Acmvix †jÝ (Concave Lens) : †h †j‡Ýi ga¨fvM miæ I cÖv‡šÍi w`‡K †gvUv Zv‡K AeZj †jÝ e‡j| AeZj †j‡Ý Av‡jvKiwk¥ AeZj c„‡ô AvcwZZ nq e‡j Zv‡K AeZj †jÝ e‡j| G †jÝ mvaviYZ GK¸”Q Av‡jvKiwk¥‡K Acmvix K‡i e‡j Zv‡K Acmvix †jÝI e‡j|


· cÖavb Aÿ (Principal axis) : `ywU †Mvjxq c„ô Øviv †jÝ MwVZ nq| myZivs †j‡Ýi eµZvi †K›`ª Ges eµZvi e¨vmva© `ywU| †j‡Ýi Dfq c„‡ôi eµZvi †K‡›`ªi ga¨ w`‡q MgbKvix mij‡iLv‡K cÖavb Aÿ e‡j|
· Av‡jvK †K›`ª (Optical Centre) : †Kv‡bv Av‡jvKiwk¥ hw` †Kv‡bv †j‡Ýi GK c„‡ô AvcwZZ n‡q wbM©Z nIqvi mgq AvcwZZ iwk¥i mgvšÍivjfv‡e wbM©Z nq Zvn‡j †mB iwk¥ †j‡Ýi cÖavb A‡ÿi Ici †h we›`y hvq †mB we›`y‡K †j‡Ýi Av‡jvK †K›`ª e‡j| 
G‡K C Øviv m~wPZ Kiv nq|
· †j‡Ýi cÖavb †dvKvm (Principal Focus) : †j‡Ýi cÖavb A‡ÿi mgvšÍivj Ges wbKUeZ©x iwk¥¸”Q cÖwZmi‡Yi ci cÖavb A‡ÿi Ici †h we›`y‡Z wgwjZ nq (DËj †j‡Ý) ev †h we›`y †_‡K Acm„Z n‡”Q e‡j g‡b nq (AeZj †j‡Ý) †mB we›`y‡K †j‡Ýi cÖavb †dvKvm e‡j|
· †dvKvm `~iZ¡ (Focal Length) : Av‡jvK †K›`ª †_‡K †j‡Ýi cÖavb †dvKvm ch©šÍ `~iZ¡‡K †j‡Ýi †dvKvm `~iZ¡ e‡j|
· †dvKvm Zj (Focal Plane) : †Kv‡bv †j‡Ýi cÖavb †dvKv‡mi ga¨ w`‡q cÖavb A‡ÿi mv‡_ j¤^fv‡e †h mgZj Kíbv Kiv hvq Zv‡K †dvKvm Zj e‡j|
· †j‡Ýi ÿgZv (Power of a Lens) : GK¸”Q mgvšÍivj Av‡jvKiwk¥‡K †Kv‡bv †j‡Ýi Awfmvix (DËj †j‡Ý) ¸‡”Q ev Acmvix (AeZj †j‡Ý) ¸‡”Q cwiYZ Kivi mvg_©¨‡K H †j‡Ýi ÿgZv e‡j|
· WvqvÞvi (Dioptre) : †j‡Ýi ÿgZvi cÖPwjZ GKK n‡jv WvqvÞvi| GK wgUvi †dvKvm `~i‡Z¡i †Kv‡bv †j‡Ýi ÿgZv‡K GK WvqvÞvi (d) e‡j| †j‡Ýi †dvKvm `~iZ¡‡K wgUv‡i cÖKvk K‡i Zvi wecixZ ivwk wb‡j WvqvÞv‡i †j‡Ýi ÿgZv cvIqv hvq| †Kv‡bv †j‡Ýi †dvKvm `~iZ¡ f wgUvi Ges ÿgZv P WvBAÞvi n‡j, P = |
· we¤^ ¯’vcb ev P¶zi ms‡hvRb ev P¶zi Dc‡hvRb : †h‡Kv‡bv `~i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li Awÿc‡U jÿ¨e¯‘i cÖwZwe¤^ MV‡bi Rb¨ †j‡Ýi †dvKvm `~iZ¡ wbqš¿Y Kivi cÖwµqv‡K we¤^ ¯’vcb ev P¶zi ms‡hvRb ev P¶zi Dc‡hvRb e‡j|
· ¯úó `k©‡bi wbKUZg `~iZ¡ I `~iZg `~iZ¡ : †h wbKUZg `~iZ¡ ch©šÍ †PvL webv kÖvwšÍ‡Z ¯úó †`L‡Z cvq Zv‡K ¯úó `k©‡bi wbKUZg `~iZ¡ e‡j|
	me‡P‡q †ewk †h `~i‡Z¡ †Kv‡bv e¯‘ _vK‡j Zv ¯úó †`Lv hvq Zv‡K †Pv‡Li ¯úó `k©‡bi `~iZg `~iZ¡ e‡j|
· †Pv‡Li wbKU we›`y I `~iwe›`y : ¯^vfvweK †PvL †h wbKUZg we›`y ch©šÍ webv kªvwšÍ‡Z ¯úó †`L‡Z cvq Zv‡K †Pv‡Li wbKU we›`y e‡j| me‡P‡q `~‡i Aew¯’Z †h we›`y ch©šÍ ¯^vfvweK †PvL ¯úó †`L‡Z cvq Zv‡K †Pv‡Li `~iwe›`y e‡j|
· ¯úó `k©‡bi wbKUZg `~iZ¡ 25 †mwg-Gi A_© : †Kv‡bv e¨w³i ¯úó `k©‡bi wbKUZg we›`y 25 †mwg ej‡Z †evSvq †Kv‡bv e¯‘ 25 †mwg `~‡i _vK‡Z †m e¨w³i †PvL webv evavq Zv ¯úó †`L‡Z cv‡e|
· `k©bvbyf‚wZi ¯’vwqZ¡Kvj : †Pv‡Li mvg‡b †Kv‡bv e¯‘ ivL‡j †iwUbvq Zvi we¤^ MwVZ nq Ges Avgiv e¯‘wU †`L‡Z cvB| GLb hw` e¯‘wU‡K †Pv‡Li m¤§yL †_‡K mwi‡q †bIqv nq Zvn‡j mwi‡q †bIqvi 0.1 †m‡KÛ ch©šÍ Gi Abyf‚wZ gw¯Í‡®‹ †_‡K hvq| G mgq‡K `k©bvbyf‚wZi ¯’vwqZ¡Kvj e‡j| `k©bvbyf‚wZi ¯’vwqZ¡Kvj 0.1 †m‡KÛ ev  †m‡KÛ|
· †Pv‡Li ÎæwU : ¯^vfvweK †Pv‡Li `„wói cvjøv 25 cm †_‡K Amxg ch©šÍ we¯Í„Z A_©vr ¯^vfvweK †PvL 25 cm †_‡K Amxg `~i‡Z¡i g‡a¨ †h‡Kv‡bv e¯‘ ¯úó †`L‡Z cvq| hw` †Kv‡bv †PvL GB cvjøvi g‡a¨ †Kv‡bv e¯‘‡K ¯úó †`L‡Z bv cvq Zvn‡j †mB †PvL ÎæwUc~Y© aiv nq| †Pv‡L cÖavbZ `yB ai‡bi ÎæwU †`Lv hvq| h_v :
	1.	n«¯^ `„wó ev gvBIwcqv (Short Sight or Myopia); 2. `xN© `„wó ev nvBcvi‡g‡Uªvwcqv (Long sight or Hypermetropia)
	n«¯^ `„wó ev gvBIwcqv (Short sight or Myopia) : GB ÎæwUMÖ¯Í †PvL `~‡ii wRwbm fv‡jvfv‡e †`L‡Z cvq bv wKš‘ Kv‡Qi wRwbm ¯úó †`L‡Z cvq| GgbwK GB †Pv‡Li wbKU we›`y 25 cm GiI Kg n‡Z cv‡i|
	


	KviY : Awÿ‡Mvj‡Ki e¨vmva© †e‡o †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ K‡g †M‡j A_©vr Awfmvix ÿgZv †e‡o †M‡j GB ÎæwU †`Lv hvq|
`xN© `„wó ev nvBcvi‡g‡Uªvwcqv (Long sight or Hypermetropia) : GB ÎæwUMÖ¯Í †PvL `~‡ii wRwbm †`L‡Z cvq wKš‘ Kv‡Qi wRwbm ¯úó †`L‡Z cvq bv|
	



	KviY : Awÿ‡Mvj‡Ki e¨vmva© K‡g †M‡j ev †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ †e‡o †M‡j A_©vr Awfmvix ÿgZv K‡g †M‡j †Pv‡L GB ai‡bi ÎæwU †`Lv †`q|
· A¨vKzqvm wnDgvi (Aqueous humour) : Kwb©qv I P¶z †j‡Ýi ga¨eZ©x ¯’vb †h ¯^”Q jeYv³ Rjxq c`v‡_© c~Y© _v‡K Zv‡K A¨vKzqvm wnDgvi e‡j| AkÖæ ej‡Z Avgiv A¨vKzqvm wnDgvi‡K eywS|
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Abykxj‡bi Rb¨ `ÿZv¯Í‡ii cÖkœ I DËi

 Ávbg~jK cÖkœ I DËi
cÖkœ \ 1 \ Av‡jvi cÖwZmi‡Yi wØZxq m~Î wee„Z Ki|
DËi : GK‡Rvov wbw`©ó gva¨g Ges wbw`©ó e‡Y©i Av‡jvKiwk¥i †ÿ‡Î AvcZb †Kv‡Yi mvBb Ges cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ me©`v aªæeK|
cÖkœ \ 2 \  cÖwZmi‡Yi †ÿ‡Î Av‡jvKiwk¥ †j‡Ýi Av‡jvK †K›`ª w`‡q AvcwZZ n‡j Kx NU‡e?
DËi :  cÖwZmwiZ n‡q †mvRvmywR P‡j hv‡e|
cÖkœ \ 3 \ cÖavb Aÿ Kx? 
DËi : †Kv‡bv †j‡Ýi Dfq c„‡ôi eµZvi †K›`ª w`‡q AwZµgKvix mij‡iLv‡K H †j‡Ýi cÖavb Aÿ e‡j|
cÖkœ \ 4 \ AcwUK¨vj dvBevi Kx?
DËi : AcwUK¨vj dvBevi n‡”Q Lye miæ Ges bgbxq KvPZš‘| Av‡jv en‡bi Kv‡R GwU e¨eüZ nq|
cÖkœ \ 5 \ Av‡jvi †Kvb ag© Kv‡R jvwM‡q AcwUK¨vj dvBevi ˆZwi Kiv nq?
DËi : Av‡jvi c~Y© Af¨šÍixY cÖwZdjb ag©‡K Kv‡R jvwM‡q AcwUK¨vj dvBevi ˆZwi Kiv nq|
cÖkœ \ 6 \ AvBwim Kx?
DËi : Kwb©qvi wVK wcQ‡b Aew¯’Z GKwU A¯^”Q c`©v‡K AvBwim e‡j| 
cÖkœ \ 7 \ K…ògÊj Kx?
DËi : †k¦ZgÊ‡ji †fZ‡ii Mv‡q Kv‡jv i‡Oi GKwU Av¯ÍiY _v‡K| G‡K K…ògÊj e‡j| 
cÖkœ \ 8 \ A¨vKzqvm wnDgvi Kx?
DËi : Kwb©qv I P¶z †j‡Ýi ga¨eZx© ¯’v‡b †h ¯^”Q I jeYv³ c`v‡_© c~Y© _v‡K Zv‡K A¨vKzqvm wnDgvi e‡j|
cÖkœ \ 9 \  †Pv‡Li Dc‡hvRb Kv‡K e‡j?
DËi : †h‡Kv‡bv `~i‡Z¡i e¯‘ †`Lvi Rb¨ †Pv‡Li †j‡Ýi †dvKvm `~iZ¡ wbqš¿Y Kivi ÿgZv‡K †Pv‡Li Dc‡hvRb e‡j|
cÖkœ \ 10 \  †Pv‡Li n«¯^ `„wó ÎæwU Kx?
DËi : †Pv‡Li n«¯^ `„wó †Pv‡Li GK ai‡bi †ivM| GB ÎæwUMÖ¯Í †PvL `~‡ii wRwbm fv‡jvfv‡e †`L‡Z cvq bv wKš‘ Kv‡Qi wRwbm ¯úó †`L‡Z cvq|
cÖkœ \ 11 \ †Pv‡Li `xN© `„wó ÎæwU Kx?
DËi : †Pv‡Li `xN© `„wó ÎæwU †Pv‡Li GK ai‡bi †ivM| GB ÎæwUMÖ¯Í †PvL `~‡ii wRwbm †`L‡Z cvq wKš‘ Kv‡Qi wRwbm ¯úó †`L‡Z cvq bv| 
cÖkœ \ 12 \  †Pv‡Li iW I †Kvb Kx?
DËi : †Pv‡Li †iwUbv †_‡K †h bvf©¸‡jv gw¯Í‡®‹ wM‡q‡Q †m¸‡jvi bvg iW I †Kvb| 
 Abyavebg~jK cÖkœ I DËi
cÖkœ \ 1 \ †Kv‡bv GKwU gva¨‡gi cÖwZmiYv¼ wewfbœ n‡Z cv‡i wK? †Kb?
DËi :  cÖwZmiYv¼ `ywU wel‡qi Ici wbf©ikxj| 
h_v : 1. gva¨‡gi cÖK…wZ Ges 2. Av‡jvi is|
myZivs GUv †evSv hvq, gva¨gØ‡qi cÖK…wZ ev Av‡jvi i‡Oi †h‡Kv‡bv GKwU ev Df‡qi cwieZ©b n‡j gva¨‡gi cÖwZmiYv¼ wewfbœ n‡q _v‡K|
cÖkœ \ 2 \ cÖwZmi‡Yi mgq gva¨‡gi NbZ¡‡f‡` Av‡jvKiwk¥i w`K cwieZ©b nqÑ e¨vL¨v Ki|
DËi : Av‡jvKiwk¥ hLb nvjKv n‡Z Nb gva¨‡g cÖ‡ek K‡i ZLb cÖwZmwiZ iwk¥ AvcZb we›`y‡Z Aw¼Z Awfj‡¤^i w`‡K m‡i Av‡m| Aciw`‡K Av‡jvKiwk¥ Av‡jvKxqfv‡e NbZi gva¨g n‡Z jNyZi gva¨‡g cÖ‡ek Ki‡j cÖwZmwiZ iwk¥ Awfj¤^ n‡Z `~‡i m‡i hvq|
cÖkœ \ 3 \ Av‡jvi cÖwZmi‡Yi †mœ‡ji m~ÎwUÑ e¨vL¨v Ki|
DËi : Av‡jvi cÖwZmi‡Yi †mœ‡ji m~ÎwU n‡jv, ÔGK‡Rvov wbw`©ó gva¨g Ges wbw`©ó e‡Y©i Av‡jvK iwk¥i †ÿ‡Î AvcZb †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvBb Gi AbycvZ me©`v aªæeK|Õ 
G m~Îvbymv‡i i1, i2, i3----AvcZb †Kv‡Yi Rb¨ cÖwZmiY †KvY h_vµ‡g r1, r2, r3--- BZ¨vw` n‡j, 
= == aªeK n‡e| GB aªeKwUi gvb wbf©i Ki‡e AvcZb I cÖwZmiY gva¨‡gi cÖK…wZ Ges AvcwZZ Av‡jvi e‡Y©i Ici|
cÖkœ \ 4 \ cÖwZmiYv¼ Av‡jvi †e‡Mi mv‡_ Kxfv‡e m¤úwK©ZÑ e¨vL¨v Ki|
DËi : a gva¨‡gi mv‡c‡ÿ b gva¨‡gi Av‡cwÿK cÖwZmiYv¼ 
ab = | 
A_©vr †Kv‡bv gva¨‡gi cig cÖwZmiYv¼ H gva¨‡g Av‡jvi †e‡Mi gv‡bi e¨¯ÍvbycvwZK|
cÖkœ \ 5 \ µvwšÍ †KvY wK Av‡jvi †e‡Mi Ici wbf©i K‡i? e¨vL¨v Ki|
DËi : µvwšÍ †KvY Av‡jvi †e‡Mi Ici wbf©i K‡i|
KviY, µvwšÍ †KvY Av‡jvi cÖwZmi‡Yi GKwU NUbv| e¯‘Z µvwšÍ †KvY Z_v Av‡jvi cÖwZmiY `ywU wel‡qi Ici wbf©i K‡i| h_v : 1. gva¨gØ‡qi cÖK…wZ Ges 2. Av‡jvi is|
Av‡jvi †eM cwiewZ©Z nIqvi A_© n‡jv gva¨gØ‡qi cÖK…wZ wKsev Av‡jvi i‡Oi cwieZ©b| Avi GRb¨B µvwšÍ †KvY Av‡jvi †e‡Mi Ici wbf©ikxj|
cÖkœ \ 6 \  cÖwZmi‡Yi †ÿ‡Î AvcZb †KvY µvwšÍ †Kv‡Yi mgvb n‡j Kx N‡U?
DËi :  cÖwZmi‡Yi mgq AvcZb †KvY µvwšÍ †Kv‡Yi mgvb n‡j cÖwZmiY †KvY 90 nq ev cÖwZmwiZ iwk¥ mswkøó gva¨gØ‡qi we‡f`Zj †Nu‡l P‡j hvq|
cÖkœ \ 7 \ AcwUK¨vj dvBevi Kx Kv‡R jv‡M?
DËi : AcwUK¨vj dvBevi eûwea Kv‡R e¨eüZ nq| wb‡P eY©bv Kiv n‡jv :
1. 	euvKvc‡_ Av‡jv en‡bi Rb¨|
2. 	P¶z, Mjv, bvK Acv‡ik‡b e¨eüZ hš¿cvwZ‡Z AcwUK¨vj dvBev‡ii e¨envi i‡q‡Q|
3. 	wPwKrmKMY gvbe‡`‡ni †fZ‡i †Kv‡bv Ask †`Lvi Rb¨ AcwUK¨vj dvBevi Z_v Av‡jvK bj e¨envi K‡i _v‡Kb|
4. 	†bUIqv‡K© AcwUK¨vj dvBev‡ii `iæb `~i-`~iv‡šÍ †hvMv‡hvM `ªæZ Kiv hvq|
cÖkœ \ 8 \ Av‡jvi †Kvb NUbvi Kvi‡Y giæf‚wg‡Z gixwPKv †`Lv hvq? e¨vL¨v Ki|
DËi : Av‡jvi c~Y© Af¨šÍixY cÖwZdj‡bi d‡j giæf‚wg‡Z gixwPKv †`Lv hvq| giæf‚wg‡Z m~‡h©i cÖPÊ Zv‡c evwj Lye ZvovZvwo DËß nq| d‡j evwjmsjMœ evqyi ZvcgvÎv †e‡o hvq| G evqyi NbZ¡ Dc‡ii evqyi Nb‡Z¡i Zzjbvq K‡g hvq| d‡j hLb Av‡jvKiwk¥ †Kv‡bv DuPz MvQ †_‡K `k©‡Ki †Pv‡L †cuŠ‡Q ZLb Dc‡ii evqy Nb gva¨g Ges wb‡Pi evqy nvjKv gva¨g wn‡m‡e KvR K‡i| d‡j AvcZb †KvY m¼U †Kv‡Yi †P‡q eo n‡j c~Y© Af¨šÍixY cÖwZdjb N‡U Ges gixwPKvi D™¢e N‡U| 
cÖkœ \ 9 \ AcwUK¨vj dvBev‡i Kxfv‡e Av‡jv enb Kiv nqÑ e¨vL¨v Ki|
DËi : AcwUK¨vj dvBevi ˆZwi Kiv nq KvP ev cøvw÷‡Ki Lye miæ, `xN©, bgbxq A_P wb‡iU KvPZš‘ Øviv| GB Zš‘i cÖwZmiYv¼ 1.7| dvBev‡ii Ici A‡cÿvK…Z Kg cÖwZmiYv‡¼i (1.5) c`v‡_©i GKwU AveiY †`Iqv nq| dvBev‡ii GKcÖv‡šÍ ¶z`ª †Kv‡Y AvcwZZ Av‡jvKiwk¥ dvBev‡ii wfZ‡i evievi c~Y© Af¨šÍixYfv‡e cÖwZdwjZ n‡q †kl ch©šÍ Ab¨ cÖvšÍ w`‡q †ewi‡q Av‡m| 
cÖkœ \ 10 \ ¯^v¯’¨‡ÿ‡Î AcwUK¨vj dvBevi Kx Kv‡R jv‡MÑ e¨vL¨v Ki|
DËi : †Kv‡bv †ivMxi cvK¯’jxi wfZ‡ii †`qvj cixÿv Ki‡Z n‡j GKwU Av‡jvK bj‡K gy‡Li †fZi w`‡q cvK¯’jx‡Z XzKv‡bv nq| GB Av‡jvK b‡ji GK †mU AcwUK¨vj dvBevi w`‡q Av‡jv cvwV‡q cvK¯’jxi †`qv‡ji mswkøó Ask‡K Av‡jwKZ Kiv nq, Ab¨ †mU w`‡q GB Av‡jvwKZ Ask‡K evB‡i †_‡K †`Lv hvq| GB c×wZ G‡Ûv‡¯‹vwc bv‡g cwiwPZ| Gfv‡e Av‡jvK bj XzwK‡q i³evnx agwb ev wkivi eøK ev ürwc‡Êi fvj¦¸‡jvi wµqv †`Lv hvq| 
cÖkœ \ 11 \  †j‡Ý iwk¥ wPÎ A¼‡bi wbqgvewjÑ e¨vL¨v Ki|
DËi :  †j‡Ý iwk¥ wPÎ A¼‡bi wbqgvewj n‡jv :
1. 	†j‡Ýi Av‡jvK †K›`ª w`‡q AvcwZZ iwk¥ cÖwZmi‡Yi ci †mvRvmywR P‡j hvq|
2. 	†j‡Ýi cÖavb A‡ÿi mgvšÍivj iwk¥ cÖwZmi‡Yi ci cÖavb †dvKvm w`‡q hvq (DËj †j‡Ý) ev cÖavb †dvKvm †_‡K Avm‡Q e‡j g‡b nq (AeZj †j‡Ý)|
3. 	†j‡Ýi cÖavb †dvKv‡mi ga¨ w`‡q (DËj †j‡Ý) ev cÖavb †dvKvm AwfgyLx (AeZj †j‡Ý) AvcwZZ iwk¥ cÖwZmi‡Yi ci cÖavb A‡ÿi mgvšÍivj n‡q hvq| 
cÖkœ \ 12 \ DËj †j‡Ý cÖwZwe¤^ MVb cÖwµqvÑ e¨vL¨v Ki|
DËi : DËj †j‡Ýi cÖavb A‡ÿi Ici j¤^fv‡e `Êvqgvb we¯Í„Z jÿ¨e¯‘i kxl©we›`y †_‡K GKwU Av‡jvKiwk¥ mivmwi G‡m †j‡Ýi Av‡jvK †K‡›`ªi ga¨ w`‡q AwZµg Kivi d‡j Gi †Kv‡bviƒc w`K cweiZ©b N‡U bv| kxl©we›`y n‡Z Aci GKwU Av‡jvKiwk¥ cÖavb A‡ÿi mgvšÍiv‡j G‡m cÖwZmi‡Yi ci cÖavb †dvKvm w`‡q AwZµg K‡i| G `ywU cÖwZmwiZ Av‡jvKiwk¥ †j‡Ýi mvg‡b A_ev wcQ‡b †Kv‡bv GKwU we›`y‡Z wgwjZ nq| G we›`y n‡Z cÖavb A‡ÿi Ici j¤^ AuvK‡j †mUvB n‡e jÿ¨e¯‘i cÖwZwe¤^| 
cÖkœ \ 13 \ ¯úó `k©‡bi b~¨bZg `~iZ¡ ej‡Z Kx †evS?
DËi : †h b~¨bZg `~iZ¡ ch©šÍ †PvL webv kÖvwšÍ‡Z ¯úó †`L‡Z cvq Zv‡K ¯úó `k©‡bi b~¨bZg `~iZ¡ e‡j| ¯^vfvweK †Pv‡Li Rb¨ ¯úó `k©‡bi b~¨bZg `~iZ¡ cÖvq 25 †mw›UwgUvi| 
cÖkœ \ 14 \ †Kv‡bv e¨w³ `xN© `„wóm¤úbœ n‡j Kv‡Qi I `~‡ii †`Lvi †ÿ‡Î Kxiƒc mgm¨v nqÑ e¨vL¨v Ki|
DËi : †Kv‡bv e¨w³ `xN© `„wó ÎæwUMÖ¯Í n‡j `~‡ii e¯‘ †`L‡Z †Kv‡bv mgm¨v nq bv, wKš‘ Kv‡Qi e¯‘mg~n ¯úó †`L‡Z Amyweav nq| GRb¨ wZwb ZLb eB ev Le‡ii KvMR co‡Z cv‡ib bv|

MvwYwZK mgm¨v I mgvavb

	m~Îvewj
	cÖZxK cwiwPwZ

		Av‡jvi cÖwZmiYv¼,  = 
		i = AvcZb †KvY
	r = cÖwZmiY †KvY

		†Kv‡bv gva¨‡gi cig cÖwZmiYv¼,  = 
		C0 = k~b¨ gva¨‡g Av‡jvi †eM
	Cm = H gva¨‡g Av‡jvi †eM

		Ôa' gva¨‡gi mv‡c‡ÿ Ôb' gva¨‡gi cÖwZmiYv¼, ab = 
		Ca = Ôa' gva¨‡g Av‡jvi †eM
	Cb = Ôb' gva¨‡g Av‡jvi †eM

		ab = 
		ab = a gva¨‡gi mv‡c‡ÿ b gva¨‡gi cÖwZmiYv¼
	ab = b gva¨‡gi mv‡c‡ÿ a gva¨‡gi cÖwZmiYv¼

		0b = 
		C0 = k~b¨ gva¨‡g Av‡jvi †eM
	Cb = b gva¨‡g Av‡jvi †eM
	ob = b gva¨‡gi cig cÖwZmiYv¼

	 	0b = 
	 = 
		C0 = k~b¨ gva¨‡g Av‡jvi †eM
	0w = cvwbi cÖwZmiYv¼
	c = µvwšÍ †KvY

		P = 
		f = †j‡Ýi †dvKvm `~iZ¡
	P = †j‡Ýi ÿgZv




	MvwYwZK D`vniY 9.1 : evqy †_‡K cvwb‡Z cÖwZmi‡Yi †ÿ‡Î AvcZb †KvY 30 Ges cÖwZmiY †KvY 19 n‡j, evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ KZ?


mgvavb : 
	†`Iqv Av‡Q,
		AvcZb †KvY, i = 30
		cÖwZmiY †KvY, r = 19
		evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼, aw = ?
	Avgiv Rvwb,  = 
			aw	= 
			= 
			= 
			=1.538
	 wb‡Y©q cÖwZmiYv¼ 1.538|
	MvwYwZK D`vniY \ 9.2 \ evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼ 1.33 n‡j cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼ KZ?


mgvavb : 
	†`Iqv Av‡Q,
		evqyi mv‡c‡ÿ cvwbi cÖwZmiYv¼, aw = 1.33
		cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼, wa = ?
	Avgiv Rvwb,
		wa = = 
		= 0.75
	AZGe, cvwbi mv‡c‡ÿ evqyi cÖwZmiYv¼ 0.75|
	MvwYwZK D`vniY 9.3 : †Kv‡bv †j‡Ýi †dvKvm `~iZ¡ +0.1 m n‡j ÿgZv KZ?


mgvavb : 
	†`Iqv Av‡Q,
		†dvKvm `~iZ¡, f = +0.1 m
		ÿgZv, P = ?
	Avgiv Rvwb,
		P = = = 10D
	AZGe, †j‡Ýi ÿgZv 10D|
	mgm¨v \ 4 \  k~b¨ gva¨‡g Av‡jvi †eM 3  108 ms1 n‡j cvwb‡Z Av‡jvi †eM wbY©q Ki| (cvwbi cÖwZmiYv¼ 1.33)


mgvavb : 
	†`Iqv Av‡Q,
		k~b¨ gva¨‡g Av‡jvi †eM, C0 = 3  108 ms1
		cvwbi cÖwZmiYv¼, 0w = 133
		cvwb‡Z Av‡jvi †eM, Cw = ?
	Avgiv Rvwb,
			0w	= 
		   ev, Cw	= 
			= ms1  = 226  108 ms1
	AZGe, cvwb‡Z Av‡jvi †eM 226  108 ms1|

	mgm¨v \ 5 \ wMømvwi‡bi mv‡c‡ÿ Kv‡Pi cÖwZmiYv¼ 109| wMømvwi‡b Av‡jvi †eM 204  108 ms1 n‡j Kv‡P Av‡jvi †eM wbY©q Ki| 


mgvavb : 
	†`Iqv Av‡Q,
		wMømvwi‡b Av‡jvi †eM, Cgl = 204  108 ms1
		wMømvwi‡bi mv‡c‡ÿ Kv‡Pi cÖwZmiYv¼, glg = 1.09
		Kv‡P Av‡jvi †eM, Cg = ?
	Avgiv Rvwb,
		0w	= 
		ev, Cg	= 
			=  = 187  108 ms1
	AZGe, Kv‡P Av‡jvi †eM 187  108ms1|
	mgm¨v \ 6 \ A I B gva¨‡g Av‡jvi †eM h_vµ‡g 204  108 ms1 Ges 187  108 ms1 n‡j A gva¨g mv‡c‡ÿ B gva¨‡gi cÖwZmiYv¼ †ei Ki| 


mgvavb : 
	†`Iqv Av‡Q,
		A gva¨‡g Av‡jvi †eM, CA = 204  108 ms1
		B gva¨‡g Av‡jvi †eM, CB = 187  108 ms1
		A gva¨‡gi mv‡c‡ÿ B gva¨‡gi cÖwZmiYv¼, AB = ?
	Avgiv Rvwb,
		AB	= 
			=  = 109
	AZGe, A gva¨g mv‡c‡ÿ B gva¨‡gi cÖwZmiYv¼ 109|

	mgm¨v \ 7 \ cvwb‡Z Av‡jvi †eM 2.26  1010 cm s1 n‡j k~b¨ gva¨‡g Av‡jvi †eM wbY©q Ki| cvwb‡Z cÖwZmiYv¼ 1.33|


mgvavb : 
	†`Iqv Av‡Q,
		cvwb‡Z Av‡jvi †eM, Cw = 226  1010 cm s1
		cvwbi cÖwZmiYv¼, 0w = 133
		k~b¨ gva¨‡g Av‡jvi †eM, C0 = ?
	Avgiv Rvwb,
		0w	= 
			C0	= Cw  0w
			= 226  1010 cms1  133 = 3  1010 cms1
	AZGe, k~b¨ gva¨‡g Av‡jvi †eM 3  1010 cms1|


	mgm¨v \ 8 \ †Kv‡bv †j‡Ýi †dvKvm `~iZ¡ + 02 n‡j ÿgZv KZ?


mgvavb : 
	†`Iqv Av‡Q,
		†dvKvm `~iZ¡, f = + 01m
		ÿgZv, P = ?
	Avgiv Rvwb,
		P	= 
			= = 5 D
	AZGe, †jÝwUi ÿgZv 5 D|

	
mgm¨v \ 9 \ †ebwR‡b Av‡jvi †eM 2  108 ms1 n‡j †K‡ivwm‡b Av‡jvi †eM wbY©q Ki| †ebwR‡bi mv‡c‡ÿ †Kivwm‡bi cÖwZmiYv¼ 096|


mgvavb : 
	†`Iqv Av‡Q,
		†ebwR‡b Av‡jvi †eM, Cb = 2  108 ms1
		†ebwR‡bi mv‡c‡ÿ †K‡ivwm‡bi cÖwZmiYv¼, bk = 0.96
		†K‡ivwm‡b Av‡jvi †eM, Ck = ?
	Avgiv Rvwb,
		bk	= 
		 Ck	= 
			=  = 208  108 ms1
	AZGe, †K‡ivwm‡b Av‡jvi †eM 208  108 ms1|
	
	mgm¨v \ 10 \ evqyi mv‡c‡ÿ †Kvb gva¨‡gi µvwšÍ †KvY 30 n‡j H gva¨‡gi cÖwZmiYv¼ KZ?


mgvavb : 
	g‡b Kwi,
		Aci gva¨gwU, b
	 †`Iqv Av‡Q,
		evqyi mv‡c‡ÿ b gva¨‡gi µvwšÍ †KvY, c = 30
		gva¨‡gi cÖwZmiYv¼,  = ?
	Avgiv Rvwb,
		 	= 
			= 
			=  = 2
	AZGe, gva¨gwUi cÖwZmiYv¼ 2|
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