Aa¨vq-7 : ‡fŠZ Av‡jvKweÁvb (wcwiqW 11)
Ávbg~jK cÖ‡kœvËit

cÖkœ-1. †Kvb Zi½ cvwbi AYy‡K Nyiv‡Z mÿg?

DËi: gvB‡µv-Zi½ cvwbi AYy‡K Nyiv‡Z mÿg|

cÖkœ-2. nvB‡Mbm&-Gi bxwZ †Kvb ixwZi Dci cÖwZwôZ?
DËi: nvB‡Mbm&-Gi bxwZ GKwU R¨vwgwZK A¼b ixwZi Dci cÖwZwôZ|

cÖkœ-3. Av‡jvK †Kvb ai‡bi Zi½?
DËi: Av‡jvK AbycÖ¯’ Zi½|

cÖkœ-4. AMÖMvgx Zi½ Kv‡K e‡j?

DËi: hw` †Kv‡bv Zi½ mg‡qi mv‡_ mv‡_ wbw`©ó w`‡K wbw`©ó †e‡M Pjgvb _v‡K Zv‡K AMÖMvgx Zi½ e‡j|

cÖkœ-5. d¨viv‡W wµqv Kx?

DËi: GKwU cÖej †PŠ¤^K‡ÿ‡Îi cÖfv‡e mgeZ©b Zj Ny‡i hvq| G Nubv d¨viv‡W wµqv bv‡g cwiwPZ|

cÖkœ-6. ¯ú›`b Zj Kx?
DËi: Zi‡½i ¯úw›`Z 
[image: image44.jpg]


 Ges mÂvjb w`K aviYKvix mgZjB ¯ú›`b Zj|
cÖkœ-7. aŸsmvZ¥K e¨wZPvi Kv‡K e‡j?

DËi: `ywU Drm n‡Z mgvb K¤úv¼ I we¯Ív‡ii `ywU Av‡jvK Zi‡½i DcwicvZ‡bi d‡j AÜKvi we›`y cvIqv †M‡j Zv‡K aŸsmvZ¥ e¨wZPvi e‡j|
Abyavebg~jK cÖ‡kœvËit
cÖkœ-1. ZvwoZ‡PŠ¤^Kxq eY©vwj Kxfv‡e m„wó nq?
DËi: wbw`©ó K¤úv‡¼i Av‡jv hLb †Kv‡bv e¯‘i Dci AvcwZZ nq ZLb D³ Av‡jvi ZvwoZ‡PŠ¤^K‡ÿÎ I AvYweK cwieZ©b cigvYy¯’ B‡jKUª‡bi Kÿxq Ae¯’v‡bi cwieZ©b wKsev wbDK¬xq cwieZ©b Øviv m„ó Zwor ev ‡PŠ¤^K wµqvi g‡a¨ GK ai‡bi cvi¯úwiK wµqv msMwVZ nq| Giyc wµqv cÖwZwµqvi d‡j kw³i cwieZ©b nq Ges wewfbœ Zi½ Z_v ZvwoZ †PŠ¤^Kxq iYv©wji m„wó nq|

cÖkœ-2. g¨vµI‡q‡ji ZvwoZ‡PŠ¤^Kxq Zi½ ZË¡ ej‡Z Kx eyS?
DËi: g¨vµI‡q‡ji ZvwoZ‡PŠ¤^Kxq Zi½ ZË¦ Abymv‡i GKwU cwieZ©x †Px¤^K‡ÿ‡Îi mv‡_ GKB m‡½ me©`v mg`kvq Ges mg‡KvY GKwU cwieZ©x Zwor‡ÿÎ ¯ú›`bkxj n‡j ZvwoZ‡PŠ¤^Kxq Zi½ Drcbœ nq hv D³ †ÿÎØ‡qi ¯ú›`bkxj n‡j ZvwoZ‡PŠ¤^Kxq Zi½ Drcbœ nq hv D³ †ÿÎØ‡qi m‡_ mg‡Kv‡Y mÂvj‡bi Rb¨ k~b¨ gva¨‡g-
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cÖkœ-3. d«bndvi †kÖwYi I †d¬‡bj †kÖwYi AceZ©‡bi Rb¨ `ywU cv_©K¨ †jL|

DËi: d«bndvi †kªwY I †d¬‡bj †kÖwYb AceZ©‡bi g‡a¨ `ywU cv_©K¨ n‡jv-
	d«bndvi †kÖwYi
	‡d¬‡bj †kÖwY 

	1. d«bndvi †kÖwYi AciZ©‡bi DËj †jÝ e¨envi Kiv nq|
	1. †d«‡bj †kÖwYi AceZ©‡b †Kv‡bv †jÝB e¨envi Kiv nq bv|

	2.  d«bndvi †kÖwYi AciZ©‡b Av‡jvi Zi½gyL mgZj|
	2. †d«‡bj †kÖwYi AceZ©‡b Av‡jvi Zi½gyL †PvOvK…wZi|


cÖkœ-4. cÖwZmiY Øiv Kxfv‡e mgewZ©Z Av‡jv cvIqv hvq?
DËi: hLb †Kv‡bv Av‡jvKiwk¥ †Kv‡bv KvP †cø‡Ui Dci mgeZ©b †Kv‡Y AvcwZZ nq ZLb cÖwZdwjZ iwk¥ c~Y©fv‡e mgewZ©Z nq e‡U wKš‘ ZxeªZv †ewk nq bv KviY †ewki fvM Av‡jv cÖwZmwiZ n‡q hvq| ZvB GKwU KvP‡cø‡Ui m¾vi Dci AvcwZZ n‡q cybtcyb cÖwZdwjZ nIqvi d‡j cÖwZdwjZ I cªwZ m„Z iwk¥ Df‡qB mgZj mgewZ©Z nq|

cÖkœ-5. †MªwUs – Gi `ywU e¨envi †jL|
DËi: †MªwUs – Gi `ywU e¨envi n‡jv-
1. Av‡j‡Ki Zi½ ‰`N©¨ wbY©q Kiv hvq

2. GKB Zi½ ‰`‡N¨©i `ywU eY©vwj †iLv c„_K Kiv hvq|
m„Rbkxj cÖ‡kœi DËit 1

Bqs-Gi wØ-wPo cixÿvq wPo `ywUi ga¨eZ©x `~iZ¡ 0.03 cm| GKwU GKeY©x Av‡jv Øviv G‡`i Av‡jvwKZ Kiv n‡jv| wPo n‡Z 0.3 m `~i‡Z¡ c`©vi Dc‡i †Wvivi cÖ¯’ 2.95×10-4m cvIqv †Mj|

K) Av‡jvi mgeZ©b Kv‡K e‡j ?

L) d«bndvi †kÖwY AceZ©b Kxfv‡e cvIqv hvq ?

M) e¨eüZ Av‡jvi Zi½ †`N©¨ KZ ?

N) 8850 Å Zi½ ˆ`‡N©¨i Av‡jv e¨envi K‡i GKB †Wviv cÖ¯’ cvIqvi †ÿ‡Î c`©vi `~i‡Z¡i Kxiƒc cwieZ©b Ki‡Z n‡e MvwYwZKfv‡e we‡kølY Ki|

DËit (K).
‡h cÖwµqvq wewfbœ Z‡j K¤úgvb Av‡jvK Zi½‡K GKwU wbw`©ó Zi eivei K¤úbÿg Kiv hvq Zv‡K Av‡jv‡Ki mgeZ©b e‡j|
DËit (L).
‡Kv‡bv DËj †j‡Ýi †dvKvmZ‡j GKwU Av‡jvK Drm ¯’vcb Ki‡j †jÝ cÖwZmvi‡Yi ci mgvšÍivj Av‡jvK iæwkœ¸”Q Drcbœ nq †m¸‡jv‡K †Kv‡bv cÖwZeÜK ev wP‡oi Dci AvcwZZ K‡i d«bndvi †kÖwYi AceZ©b cvIqv hvq| GKK ev wØ-wPo, AceZ©b †MöwUs cÖf…wZi mvnv‡h¨ d«bndvi †kÖwYi AceZ©b cvIqv hvq|
DËit (M).
e¨eüZ Av‡jvi Zi½ ˆ`N©¨ λ n‡j,
	Avgiv Rvwb,
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	DÏxc‡Ki Z_¨ g‡Z,
wPo `ywUi ga¨eZ©x `~iZ¡, 
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wPo n‡Z c`©vi `~iZ¡, D = 0.3m
‡Wviv cÖ¯’, x = 2.95× 10-4m
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myZivs, e¨eüZ Av‡jvi Zi½ ˆ`N¨© 5.9×10-7m |
DËit (N).
wPo n‡Z c`©vi `~iZ¡ D n‡j,

	Avgiv Rvwb,
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	DÏxcK †_‡K cvB,

Av‡jvi Zi½ ˆ`N¨©, λ= 8850Å
                         = 8850 × 10-7m
wPo `ywUi ga¨eZ©x `~iZ¡, a = 3×10-4m
‡Wviv cÖ¯’, x = 2.95×10-4m
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DÏxc‡Ki †ÿ‡Î, wPo n‡Z c`©vi `~iZ¡ 0.3 m

[image: image12.wmf]\

 c`©v‡K mvg‡b mwi‡q Avb‡Z n‡e = 0.3 m -0.2 m = 0.1 m
myZivs, 8850 Å Zi½ ˆ`‡N©¨i Av‡jv e¨envi K‡i GKB †Wviv cÖ¯’ †c‡Z wPo n‡Z c`©v‡K 0.1 m mvg‡b Avb‡Z n‡e|
m„Rbkxj cÖ‡kœi DËit 2

`ywU wP‡oi ga¨eZ…x `~iZ¡ 2 mm Ges c`©vi `~iZ¡ 1 m `ywU AÜKvi Zi‡½i DcwicvZ‡bi d‡j †mLv‡b D¾¡j I AÜKvi †Wvivi m„wó nq|
K) †d¬‡bj †kÖYxi AceZ©b Kv‡K e‡j ?

L) Zi½ cÖev‡ni d‡j Kxfv‡e Zi½gyL m„wó nq| 

M) D¾¡j †Wvivi e¨eavb 0.295 mm n‡j Av‡jvi K¤úv¼ †ei Ki|

N) GKwU wPo eÜ K‡i w`‡jI wK D¾¡j I AÜKvi †Wviv cwijwÿZ n‡e ? †Zvgvi gZvgZ Av‡jvPbv Ki|

DËit (K).
hLb Drm Ges c`©v Zv‡`i ga¨eZ©x evav n‡Z Aí `~i‡Z¡i g‡a¨ Ae¯’vb K‡i ZLb H evavi `iæb c`©vq Av‡jv‡Ki †h AceZ©b cwijwÿZ n‡e Zv‡K †dø‡bj †kÖwYi AceZ©b e‡j|

DËit (L).
Zi½ cÖev‡ni `iæb †Kv‡bv gva¨‡gi KYv¸‡jv Av‡›`vwjZ nq| Avevi †Kv‡bv GKwU gva¨‡gi wewfbœ KYvi mw¤§wjZ K¤ú‡bi d‡j Zi½ m„wó nq| A_©vr Zi½ cÖevn Ges KYvi K¤úb ci¯úi m¤úK©hy³| gva¨‡gi wKQz wKQz KYvi K¤ú‡bi `kv Awfbœ n‡Z cv‡i Avevi, wKQz wKQz KYvi K¤ú‡bi `kv wfbœ n‡Z cv‡i| Ggb GKwU Zj ev †iLv Kíbv Kiv †h‡Z cv‡i †hLv‡b KYv¸‡jvi `kv Awfbœ| G Zj ev †iLv‡K Zi½ gyL e‡j|

DËit (M).
DÏxc‡Ki Z_¨ Abymv‡i, 

wPo `ywUi ga¨eZ©x `~iZ¡, a = 2 mm = 2×10-3m
wPo n‡Z c`©vi `~iZ¡, D = 1m
D¾¡j †Wvivi e¨eavb, ∆x = 0.295 mm = 0.295×10-3m
Av‡jvi Zi½ ˆ`N¨© λ n‡j, 

Avgiv Rvwb, ∆x 
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Avevi, Av‡jvi K¤úv¼ 
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 n‡j,

Avgiv Rvwb, 
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myZivs Av‡jvi K¤úv¼ 
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DËit (N).
DÏxc‡K `ywU wP‡oi GKwU eÜ K‡i w`‡jI D¾j I AÜKvi †Wviv cwijwÿZ n‡e| GKwU wPo ZLb AceZ©‡bi g‡Zv NUbv m„wó Ki‡e| g‡b Kwi, GKwU S Av‡jvK Drm Ges Zvi mvg‡b GKwU A¯^”Q cÖwZeÜK AB | cªwZeÜ‡Ki †cQ‡b PQ GKwU c`©v| Av‡jvK iwk¥ mijc‡_ Mgb K‡i e‡j c`©v PQ Gi Dci AB Gi GKwU Qvqv MN MwVZ nq|
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KviY cÖwZeÜ‡Ki Kvi‡Y Drm †_‡K †Kv‡bv Av‡jv MN AÂ‡j G‡m †cŠQv‡Z cv‡i bv| MN AÂj m¤ú~Y© AÜKviv”Qbœ _vK‡e| M we›`yi Dc‡i Ges N we›`yi wb‡P mg¯Í AskB mgvbfv‡e Av‡jvwKZ n‡e| KviY H AÂ‡i Drm †_‡K Av‡jv †cŠQv‡Z ‡Kv‡bv evav cvq bv| wKš‘ Lye my²fv‡e jÿ Ki‡j †`Lv hvq †h, M we›`y Ges N we›`y †_‡K nVvr AÜKvi ïiæ nq bv| A_©vr Qvqvi `yB cÖvšÍ Lye Zxÿè bq| M we›`yi wb‡P Ges N we›`yi Dc‡iI wKQz As‡k Aí Aí Av‡jvi AbycÖ‡ek N‡U| A_©vr Av‡jvi cwieZ©b nq| 

m„Rbkxj cÖ‡kœi DËit 3

cÖwZ wgUv‡i 6×105 msL¨K †iLvm¤úbœ †Kv‡bv AceZ©b †MÖwUs Gi ga¨ w`‡q 450 nm Zi½‰`‡N¨©i Av‡jv †Kv‡bv wdëv‡ii mvnv‡h¨ j¤^fv‡e AvcwZZ Kiv n‡jv|
K) Pv‡R©i †Kvqv›Uvqvb Kv‡K e‡j ?

L) †Kv‡bv cwievnxi ga¨ w`‡q Zwor cÖevn Pjvi mgq Zvc Drcbœ nq †Kb ?

M) 450 nm Zi½‰`‡N©¨i Av‡jvi cÖ_g µ‡gi AceZ©b †KvY KZ ?

N) DÏxc‡Ki Av‡jv‡K PZz_© µ‡gi AceZ©b m¤¢e wK- bv - we‡kølY Ki|
DËit (K).
cigvYy Z_v †h‡Kv‡bv e¯‘i b~b¨Zg PvR© e-Gi c~Y©msL¨vi ¸wYZK wn‡m‡e PvwR©Z n‡Z cv‡i Ges Pv‡R©i gvb KLv‡bv fMœvsk n‡e bv| G‡K Pv‡R©i †Kvqv›Uvqb e‡j|

DËit (L).
cwievnx‡Z Zwor cÖev‡ni mgq cwievnx DËß nq| avZe cwievnx‡Z AYy¸‡jv w¯’i bq& Gi me©`v K¤úbiZ Ae¯’vq _v‡K| cwievnxi g‡a¨ gy³ B‡jKUª‡bi cÖev‡ni d‡j Zwor cÖevn m„wó nq| gy³ B‡jKUªb cÖev‡ni mgq cwievnxi AYy cigvYyi mv‡_ msNl© wjß nq d‡j cwievnx‡Z †iv‡ai D™¢e N‡U| G Kvi‡Y cÖevn evavMÖ¯’ nq| d‡j cwievnx DËß nq| A_©vr cÖevn PjvKv‡j cwievnx‡Z Zv‡ci D™¢e N‡U|

DËit (M).
awi, AceZ©Y †KvY, θ
Avgiv Rvwb, 

	d sin θ = nλ
ev, sin θ = 
[image: image20.wmf]d
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ev, sin θ = Nnλ
ev, sin θ = 6×105×1×450×10-9

	DÏxcK †_‡K cvB,
Zi½ ˆ`N¨©,

λ = 450 nm = 450 ×10-9m
µg, n = 1
cÖwZwgUv‡i †iLvi msL¨v,

N = 6×105


ev, sin θ = 0.27
ev, θ = sin-1(0.27)

[image: image21.wmf]\

 θ = 15.66º
.. cÖ_g µ‡gi AceZ©b †KvY 15.66º|

DËit (N).
GLv‡b, PZz_© µ‡gi Rb¨, n = 4
Zi½ ˆ`N©¨, λ = 450 nm = 450 × 10-9m
cÖwZwgUv‡i †iLvi msL¨v, N = 6×105
AceZ©b †KvY = θ
Avgiv Rvwb,

Sin θ = nNλ
ev, sin θ = 4×6×105×450×10-9
ev, sin θ = 1.08
Avgiv Rvwb, sin θ Gi m‡e©v”P gvb = 1

[image: image22.wmf]\

 sin θ ≠ 1.08
AZGe, PZz_© µ‡gi AceZ©b m¤¢e bq|

m„Rbkxj cÖ‡kœi DËit 4

bIwib c`v_©weÁvb e¨envwiK K¬v‡m Bqs Gi wØwPo cixÿvq 2 mm e¨eav‡b `ywU wP‡o Av‡jv †dj‡jv| wPo n‡Z 1 m `~i‡Z¡ c`©vq †Wvivi cÖ¯’ 0.3 mm †cj| wKšÍ †m †Wvivi cÖ¯’ AviI evov‡Z PvB‡jv| ZvB †m wP‡ii e¨eavb Kwg‡q wPi †_‡K c`©vi `~iZ¡ evwo‡q w`j|
K) AmgewZ©Z Av‡jv‡Ki msÁv `vI|

L) mgZj Av‡jvK Zi½ wKfv‡e cvIqv hvqÑ e¨vL¨v Ki|

M) DÏxc‡K DwjøwLZ bIwib Gi e¨eüZ Av‡jvi K¤úv¼ KZ ?

N) bIwib †Wvivi cÖ¯’ evov‡bvi Rb¨ †h KvRwU K‡iwQ‡jv Zv h_v_© n‡q‡Q wK ? MvwYwZKfv‡e Gi h_v_©Zv we‡kølY Ki|

DËit (K).
mvaviY Av‡jvK hvi KYv¸‡jvi K¤úb MwZc‡_i j¤^ Awfgy‡L Pviw`‡K mgvb we¯Ívv‡i Kw¤úZ nq Zv‡K AmgwewZ©Z Av‡jvK e‡j|
DËit (L).
mgZj Av‡jvK Zi½ ˆZwii GKwU Dcvq n‡”Q †cvjvivqb hv Kiv nq †cjvi‡qW Øviv| ‡cvjvi‡qW n‡”Q cvZjv cvZ AvK…wZi GK ai‡bi †KjvwmZ e¯‘ hvi ga¨ w`‡q ïaygvÎ GKwU wbw`©ó Z‡j K¤úgvb Av‡jvK Zi½ (A_©vr, Gi 
[image: image23.wmf]E
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 †f±i) Mgb Ki‡Z cv‡i| cÖ‡Z¨K †cvjvi‡q‡Wi GKwU mgeZ©b w`K _v‡K| H w`K K¤úbiZ 
[image: image24.wmf]E
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 †f±iB ïay Gi ga¨ w`‡q Mgb Ki‡Z cv‡i| ZvB †cvjvi‡q‡Wi ga¨ w`‡q ‡cÖiY Ki‡j mgZj Av‡jvK Zi½ cvIqv hvq|
DËit (M).
DÏxcK Abyhvqx wPo n‡Z c`©vi `~iZ¡, D = 1 m
‡Wvivi cÖ¯’, x = 0.3 mm = 0.3 × 10-3m
wPoØ‡qi ga¨eZ©x `~iZ¡, a = 2 mm = 2×10-3m
e¨eüZ Av‡jvi Zi½ †`N¨©, λ = ?
Avgiv Rvwb, 
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Av‡jvi †eM, c = 3×108ms-1
Avevi, Av‡jvi K¤úv¼, 
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Avgiv Rvwb, 
[image: image29.wmf]l

f

c

=


ev, 
[image: image30.wmf]l

c

f

=


       
[image: image31.wmf]Hz
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A_©vr, Av‡jvi K¤úv¼ 
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DËit (N).
wPoØ‡qi ga¨eZ©x `~iZ¡ a , n‡Z c`©vi `~iZ¡ D †Wvivi cÖ¯’ x Ges e¨eüZ Av‡jvi Zi½ ˆ`N¨© λ n‡j,

Avgiv Rvwb, 
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awi, wP‡oi e¨eavb Kgv‡bv n‡jv P cwigvY

Zvn‡j n«vmK…Z wP‡oi e¨eavb (a-P)
Avevi, wPo n‡Z c`©vi `~iZ¡ q cwigvY evov‡bv n‡j e„w×cÖvß wPo n‡Z c`©vi `~iZ¡ (D+q)
Zvn‡j cwieZ©xZ †Wvivi cÖ¯’ xʹ n‡j, xʹ = 
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GLv‡b, 
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 fMœvskwUi ni 
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 fMœvskwUi Zzjbvq ÿz`ª 

Aciw`‡K 
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 fMœvskwUi je 
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 fMœvsk A‡cÿv e„nr|

Zvn‡j MvwYwZK kZ©vbyhvqx 
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 fMœvskwUi gvb 
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 fMœvsk A‡cÿv e„nr| A_©vr xʹ ˃ x
myZivs bIixb †Wvivi cÖ¯’ evov‡bvi Rb¨ †h KvRwU K‡iwQj Zv h_v_© n‡qwQj|
cÖ¨vKwUm Askt- m„Rbkxj iPbvg~jK cÖkœt

1|
wØwPi cixÿvq 0.4mim e¨eav‡b `y‡Uv wPi ¯’vcb K‡i 5000Å Zi½‰`‡N©¨i GKeYx Av‡jv Øviv Av‡jvwKZ Kiv n‡”Q| G‡Z wPi †_‡K lm `~‡i ¯’vwcZ c`©vq ch©vqµwgK D¾¡j I AÜKvi †Wviv m„wó n‡jv|


(K) ch©‡eÿ‡Y m„ó †Wviv¸‡jvi cici `y‡Uv D¾&¦j †Wvivi ga¨eZx© `~iZ¡ †ei Ki|


(L) wPiØ‡qi GKwU eÜ K‡i w`‡j c`©vi †Wvivi wKi~c cwieZ©b jÿ¨ Kiv hv‡e Zv we‡kølY Ki|

2|
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DÏxc‡K 3800Å Zi½‰`‡N©¨i Av‡jv e¨envi K‡i Bqs Gi wØwPi cixÿv m¤úbœ Kiv n‡”Q| wP‡Î S1S2 = 0.5mm, OP = 6.4610–3m, D=lm.


(K) DÏxc‡K †K›`ªxq D¾¡j †Wviv n‡Z cÂg AÜKvi †Wvivi `~iZ¡ KZ? 


(L) DÏxc‡Ki P we›`y‡Z MVbg~jK e¨wZPvi bv aŸsmvZ¥K e¨wZPvi n‡e MvwYwZK we‡køl‡Yi gva¨‡g gZvgZ `vI|

3|
wb‡Pi wP‡Î Bqs-Gi wØwPi cixÿvi GKwU e¨e¯’v †`Lv‡bv n‡q‡Q; †hLv‡b S1I S2 `ywU mymsMZ Drm| e¨eüZ Av‡jvi Zi½‰`N©¨ 5800Å |
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(K) DÏxc‡K e¨eüZ †j‡Ýi ÿgZv wbY©q Ki|


(L) c`©vi `~iZ¡ 20 cm e„w× K‡i GKB cÖ‡¯’i †Wviv cvIqv m¤¢e wK? MvwbwZK we‡kølYmn gZvgZ `vI|

4|
cÖwZ wgUv‡i 6105 msL¨K †iLvm¤úbœ †Kv‡bv AceZ©b †MÖwUs Gi ga¨ w`‡q 450 nm Zi½‰`‡N©¨i Av‡jv †Kv‡bv wdëv‡ii mvnv‡h¨ j¤^fv‡e AvcwZZ Kiv nj| 


(K) 450nm Zi½‰`‡N©¨i Av‡jvi cÖ_g µ‡gi AceZ©b †KvY KZ?


(L) DÏxc‡Ki Av‡jv‡K PZz_© µ‡gi AceZ©b m¤¢e wKbv-we‡kølY Ki|

5|
widvZ 5000Å Zi½‰`‡N©¨i Av‡jv e¨envi K‡i 0.4mm e¨eavb wewkó `ywU wPo n‡Z lm `~i‡Z¡ Aew¯’Z c`©vi Dci e¨wZPvi m„wó Ki‡jv| widv‡Zi eÜz i~cK GKwU mgZj AceZ©b †MÖwUs Avb‡jv hvi cÖwZ †mw›UwgUv‡i `v‡Mi msL¨v 7,000| i~cK 5000Å Ges 5952Å Zi½ ˆ`‡N©¨i Av‡jv Gi Dci AvcwZZ K‡i wØZxq µ‡gi Rb¨ AceZ©b †KvY wbY©q Ki‡jv| cvwb‡Z Av‡jvi †eM 2.4108ms–1|


(K) widv‡Zi e¨wZPvi cixÿvwU cvwb‡Z m¤úbœ Ki‡j †Wviv cÖ¯’ wbb©q Ki|


(L) ÒZi½ ‰`N©¨ †QvU n‡j AceZ©b †KvY †QvU Ges Zi½ ˆ`‡N©¨ eo n‡j AceZ©b †KvY eo n‡e|Ó-DÏxc‡K D‡jøwLZ i~cK Gi †MÖwUs Gi mvnv‡h¨ MvwYwZKfv‡e we‡kølY Ki|

6|
bexb Bqs Gi wØ-wPi cixÿvi Rb¨ 5.51014Hz K¤úv¼wewkó Av‡jv e¨envi K‡i wPi †_‡K 1.55 m `~‡ii c`©vq cici 4wU D¾¡j †Wvivi ga¨eZx© `~iZ¡ 1.5mm m„wó Ki‡jv| GKB cixÿvq mRxe 61014Hz Gi Av‡jv w`‡q lm `~‡ii c`©vq cici 20wU D¾¡j †Wvivi ga¨eZx© `~iZ¡ 0.295mm m„wó Kij| Avevi,kÖæå 03.mm cÖ‡¯’i wPi w`‡q AceZ©b m„wó K‡i 5.51014Hz Gi Av‡jv w`‡q|


(K) kÖæå Gi cixÿvq 12Zg Ae‡gi AceZ©b †KvY wbY©q Ki|


(L) bexb I mRx‡ei gv‡S †K †ewk `~i‡Z¡i `ywU wPi e¨envi K‡i‡Q MvwYwZK hyw³mnKv‡i †`LvI|

7|
mvwgnv gvBj‡÷vb K‡j‡Ri c`v_©weÁvb j¨v‡e Bqs G wØ-wPi cixÿvq 5000Å Zi½‰`‡N©¨i Av‡jv e¨envi K‡i wPi †_‡K 2m `~‡i c`©vq evqy gva¨‡g e¨wZPvix Svji msL¨v ch©‡eÿY Ki‡Q| e¨e¯’vwU AcwiewZ©Z †i‡L cvwb gva¨‡g cixÿvq c`©vi GKB ˆ`‡N©¨ D¾¡j †Wvivi msL¨v cwieZ©b jÿ¨ Ki‡jv| evqy mv‡c‡ÿ cvwbi cÖwZmvsK
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| (wPiØ‡qi ga¨eZx© `~iZ¡ 210–4m)


(K) ‡K›`ªxq D¾¡j †Wviv †_‡K 3q D¾¡j †Wvivi ga¨eZx© `~iZ¡ KZ?


(L) gva¨g `ywU‡Z D¾¡j †Wvivi msL¨vi cv_©K¨ wbY©q K‡i, Gi~c nIqvi KviY e¨vL¨v Ki|

8|
GKRb c`v_© weÁvbx Bqs Gi wØ-wPi cixÿvq 0.03mm `~i‡Z¡ Aew¯’Z `ywU wP‡ii e¨e¯’v wb‡q ch©‡eÿY Ki‡Qb| wPi n‡Z c`©v lm wgUvi `~i‡Z¡ _vKvq 3q Pig †K›`ªxq Pig n‡Z 4mm `~i‡Z¡ cvIqv †Mj|


(K) e¨eüZ Av‡jvi Zi½‰`N©¨ KZ?


(L) DÏxc‡Ki wPi n‡Z c`©vi `~iZ¡ A‡a©K Ki‡j †Wvivi e¨eavb eZ©gv‡bi †Wviv cÖ‡¯’i mgvb n‡e wKbv MvwYwZKfv‡e e¨vL¨v K‡iv|

9|
GKwU d«bndvi †kÖwYi GKK wP‡ii cixÿvq 6000Å Zi½ ˆ`‡N©¨i GKeYx© Av‡jv 0.002mm ‡ev‡ai GKwU wP‡ii Dci AvcwZZ ni|


(K) wØZxq Pi‡gi Rb¨ AceZ©b †KvY wbY©q K‡iv|


(L) cixÿvq cÂg Pig cvIqv hv‡e wKbv Zv MvwYwZK we‡køl‡Yi mvnv‡h¨ hvPvB K‡iv|
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