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eq \o((((,cÖkœ(1) 

[image: image11.wmf]
wPoØ‡qi ga¨eZx© `~iZ¡ = 1.88 mm

e¨en„Z Av‡jvi Zi½ ˆ`N©¨ = 4800 A(
cix¶vwU evqy gva¨‡g m¤úbœ n‡q‡Q|

[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]
K.
Kvk©‡di wØZxq m~ÎwU wee„Z Ki|
1

L.
B¯úv‡Zi †P‡q big †jvnv‡K Zwor Pz¤^K ˆZixi †¶‡Î †ewk Dc‡hvMx g‡b Kiv nq †Kb?
2

M.
cici `yBUv D¾¡j ev AÜKvi †Wvivi `~iZ¡ wbY©q Ki|
3

N.
cix¶vwU 1.5 cÖwZmiv‡¼i †Kvb Zi‡j GKB iKg Svji c`©vq cvIqv hv‡e wKbv| MvwYwZKfv‡e we‡k­lY Ki|
4

1 bs cÖ‡kœi DËi

eq \o((,K) Kvk©‡di 2q m~ÎwU n‡jv- †Kv‡bv e× Zwor eZ©bx cwiµgYKv‡j †h me wefe cwieZ©‡bi m¤§yLxb n‡Z nq Zv‡`i exRMvwYwZK †hvMdj k~b¨| 

eq \o((,L) †Kv‡bv wbw`©ó Pz¤^Kb †¶‡Îi †ejvq, big †jvnvi Pz¤^Kb gvÎv (I) B¯úvZ A‡c¶v †ewk| AZGe, wbw`©ó H-Gi †ejvq, big †jvnvi †PŠ¤^K MÖvwnZv  eq \b\bc (K = \f(I,H)) B¯úvZ A‡c¶v †ewk| GRb¨ Zwor Pz¤^K ˆZwi Kivi †¶‡Î big †jvnv e¨envi Kiv nq|

eq \o((,M) †`Iqv Av‡Q,

wPiØ‡qi ga¨Kvi `~iZ¡, a = 1.88 mm = 1.88 ( 10(3m

e¨en„Z Av‡jvi Zi½‰`N©¨, ( = 4800 Å = 4.8 ( 10(7m

wPiØq n‡Z c`©vi `~iZ¡, D = 1m

†ei Ki‡Z n‡e, cici `yBwU D¾¡j ev AÜKvi †Wvivi `~iZ¡ = †Wviv e¨eavb, (z = ?

Avgiv Rvwb, (z =  eq \f((D,a) =  eq \f(4.8 ( 10(7m ( 1m,1.88 ( 10(3m) 

= 2.5532 ( 10(4m (Ans.) 
eq \o((,N) Avgiv Rvwb,


evqyi cig cÖwZmivsK, (a ( 1


D³ Zi‡ji cig cÖwZmivsK, (l = 1.5


evqy‡Z e¨en„Z Av‡jvi Zi½‰`N©¨, (a = 4.8 ( 10(7m

D³ Zi‡j e¨en„Z Av‡jvi Zi½‰`N©¨ (l n‡j,

 eq \f((l, (a) =  eq \f((a, (l) 
( (l =  eq \f((a, (l) (a =  eq \f(1,1.5) ( 4.8 ( 10(7m = 3.2 ( 10(7m

1.5 cÖwZmivs‡Ki †Kv‡bv Zi‡j Ki‡j DÏxc‡Ki cix¶vwU cÖvß †Wviv e¨eavb, (z( =  eq \f((l D,a) 

=  eq \f(3.2 ( 10(7m ( 1m, 1.88 ( 10(3m) = 1.702 ( 10(4m

j¶¨Kwi, 1.702 ( 10(4m ( 2.5532 ( 10(4m

A_©vr, (z( ( (z

myZivs, cix¶vUv 1.5 cÖwZmiv‡¼i †Kv‡bv Zi‡j Ki‡j GKB iKg Svji c`©vq cvIqv hv‡e bv|

eq \o((((,cÖkœ(2) Bqs Gi wØ wPi cix¶vq Kwei 6 ( 1014Hz  Gi Av‡jv e¨envi Ki‡jv| Zvi cix¶‡Y cvkvcvwk `ywU †Wvivi †K‡›`ªi ga¨eZx© `~iZ¡ 0.75m Ges c`©vi `~iZ¡ 1.55m| Avevi jxbv 6(10(4cm cÖ‡¯’i GKK wP‡i 6000 Å Zi½‰`‡N©¨i Av‡jv e¨envi Ki‡jv|
[XKv †iwm‡Wbwmqvj g‡Wj K‡jR]
K.
AceZ©b Kx?
1

L.
e¨wZPv‡ii kZ©¸wj Kx Kx?
2

M.
Kwe‡ii cix¶vq wP‡ii ga¨eZx© `~iZ¡ KZ?
3

N.
jxbvi cix¶vq 2wU D¾¡j I AÜKvi cwÆi ga¨eZx© †KŠwYK e¨eavb mgvb Kxbv hvPvB Ki|
4

2 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv Zx² avi ev cÖwZeÜ‡Ki cvk w`‡q Av‡jvKiwk¥ †eu‡K hvIqvi NUbv‡K AceZ©b e‡j| 

eq \o((,L) e¨wZPvi m„wói Rb¨ `ywU mymsMZ Dr‡mi cÖ‡qvRb nq| Ab¨ K_vq `ywU mymsMZ Drm n‡Z AvMZ Av‡jvKiwk¥i DcwicvZ‡bi d‡j e¨wZPvi N‡U| wb‡æv³ kZ©vewj c~iY mv‡c‡¶ `ywU Drm‡K mymsMZ ejv nq: (i) wbtm„Z Av‡jvK Zi½ ¸‡jvi GKB Zi½‰`N©¨ _vK‡Z n‡e| (ii) Av‡jvK Zi½Øq GKB `kvq ev wbw`©ó `kvcv_©‡K¨ wbtm„Z n‡Z n‡e| G `kv cv_©K¨ memg‡qi Rb¨ eRvq _vK‡Z n‡e| 

eq \o((,M) †`Iqv Av‡Q,

e¨en„Z Av‡jvi K¤úv¼, ( = 6 ( 1014 Hz

‡Wviv e¨eavb, (z = 0.75 m

wPiØq n‡Z c`©vi `~iZ¡, D = 1.55m

Rvbv Av‡Q, k~b¨¯’v‡b ev evqy‡Z Av‡jvi `ª“wZ, c = 3 ( 108 ms(1
†ei Ki‡Z n‡e, wPiØ‡qi ga¨Kvi `~iZ¡, a = ?

Av‡jvi Zi½‰`N©¨ ( n‡j Avgiv Rvwb, (z =  eq \f((D,a) =  eq \f(cD,(a) 
(a =   eq \f(cD,((z) =  eq \f(3(108 ms(1 ( 1.55m, 6(1014 Hz ( 0.75m) 

= 1.033 ( 10(6 m (Ans.)

eq \o((,N) jxbvi cix¶vwU n‡jv GKK wP‡ii `i“b AceZ©‡bi cix¶v|

G cix¶vq wP‡ii cÖ¯’, a = 6 ( 10(4cm = 6 ( 10(6m

n Zg Pi‡gi Rb¨ c`©vi gvSwe›`y n‡Z †KŠwYK `~iZ¡ ( n‡j, 

a sin ( = (2n + 1)  eq \f((,2) 
1g Pi‡gi Rb¨ n = 1 Ges a sin ( = (2 ( 1 + 1)  eq \f(6000 ( 10(10m, 2) 
ev, sin( =  eq \f(3 ( 6000 ( 1010m,2a) =  eq \f(3 ( 6000 ( 10–10m, 2 ( 6 ( 10(6m) 

=  eq \f(3 ( 6 ( 10(7m, 2 ( 6 ( 10(6m) 

=  eq \f(3,2 ( 10) = 0.15

( ( = sin(1 (0.15) = 8.63(
2q Pi‡gi Rb¨ n = 2 Ges a sin ( = (2 ( 2 + 1)  eq \f((,2) 
( sin ( =  eq \f(5(,2a) =  eq \f(5 ( 6000 ( 10(10m, 2 ( 6 ( 10(6m) =  eq \f(5 ( 6 ( 10(7m, 2 ( 6 ( 10(6m) 

=  eq \f(5,2 ( 10) = 0.25

( ( = sin(1 (0.25) = 14.48(
( 1g Pig I 2q Pi‡gi ga¨Kvi †KŠwYK e¨eavb 


= 14.48( ( 8.63( = 5.85(
cÖ_g AÜKvi cwÆ ev Ae‡gi Rb¨  n = 1

a sin ( = n( 

sin ( =  eq \f(n(,a) =  eq \f(1 ( 6000 ( 10(10m, 6 ( 10(6m) =  eq \f(6 ( 10(7m, 6 ( 10(6m) =  eq \f(1,10) 
( = sin(1 (0.1) = 5.74(
2q Ae‡gi Rb¨ n = 2

sin( =  eq \f(n(,a) =  eq \f(2 ( 6 ( 10(7m, 6 ( 10(6m) =  eq \f(2,10) = 0.2

( ( = sin(1 (0.2) = 11.54(
(1g Aeg I 2q Ae‡gi ga¨Kvi †KŠwYK e¨eavb = 11.54( ( 5.74( = 5.8(
GLv‡b, 5.8( ( 5.85(
A_©vr 1g I 2q Ae‡gi ga¨Kvi †KŠwYK e¨eavb ( 1g I 2q Pi‡gi ga¨Kvi †KŠwYK e¨eavb|

myZivs ejv hvq (jxbvi GKK wP‡ii `i“b AceZ©‡bi) cix¶vq `ywU D¾¡j I `ywU AÜKvi cwÆi ga¨Kvi †KŠwYK e¨eavb mgvb|

eq \o((((,cÖkœ(3) wbZz Bqs Gi wØ-wPo cix¶v m¤úv`‡bi Rb¨ 5000Å Zi½ ˆ`‡N©¨i Av‡jv GKwU m~² wPo n‡Z Bqs Gi wØ-wPo-G AvcwZZ Ki‡jv| wbZz Zvi cix¶‡Y wØ-wPo n‡Z 80 cm ‡cQ‡b c`©vq 5.92 ( 10(5m `~iZ¡ Ry‡o 15wU †Wviv †`L‡Z †cj| Gici wbZz wØwPo †_‡K c`©vi `~iZ¡ wZb¸Y K‡i †Wvivi Ae¯’vb ch©‡e¶Y Ki‡jv|
[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj. XvKv]
K.
AmgewZ©Z Av‡jvi msÁv `vI|
1

L.
ÒmymsMZ  Av‡jv Qvov ¯’vqx e¨wZPvi m¤¢e bqÓ e¨vL¨v Ki|
2

M.
`ywU wP‡oi ga¨eZx© `~iZ¡ KZ?
3

N.
wbZz wØ-wPo †_‡K c`©vi `~iZ¡ wZb¸Y e„w× Kiv‡Z 15wU †Wviv GKB `~iZ¡ Ry‡o Ae¯’vb Ki‡e wKbv MvwYwZKfv‡e we‡k­lY Ki|
4

3 bs cÖ‡kœi DËi

eq \o((,K) mvaviY Av‡jvK hvi K¤úb MwZc‡_i j¤^ Awfgy‡L Pviw`‡K mgvb we¯—v‡i Kw¤úZ nq Zv‡K AmgewZ©Z Av‡jvK e‡j|

eq \o((,L) e¨wZPvi m„wói Rb¨ `ywU mymsMZ Av‡jvK Dr‡mi cÖ‡qvRb nq| Ab¨ K_vq `ywU mymsMZ Drm n‡Z AvMZ Av‡jvK iwk¥i DcwicvZ‡bi d‡j e¨wZPvi N‡U| `ywU evwZ‡K cvkvcvwk ivL‡j KL‡bvB e¨wZPvi N‡U bv| GgbwK GKwU evwZ †_‡K `yÕwU Drm ˆZwi Ki‡jI e¨vwZPvi n‡e bv †Kbbv †h †Kvb evwZ †_‡K A‡bK ai‡bi Zi½‰`N©¨ †ei nq| e¨vwZPvi nevi Rb¨ mymsMZ Drm `iKvi †hLv‡b GKB ai‡Yi Zi½‰`N©¨ we`¨gvb _vK‡e| 

eq \o((,M) †`Iqv Av‡Q,

e¨en„Z Av‡jvi Zi½‰`N©¨, ( = 5000Å = 5000 ( 10(10m

wØ-wPi n‡Z c`©vi `~iZ¡, D = 80 cm = 0.8 m

5.92 ( 10(5m `~iZ¡ Ry‡o 15wU †Wviv †`L‡Z cvIqvi A_© n‡jv,

†Wviv e¨eavb, (z =  eq \f(5.92 ( 10(5m, 15) = 3.9467 ( 10(6m

†ei Ki‡Z n‡e, wPiØ‡qi ga¨Kvi `~iZ¡, a = ?

Avgiv Rvwb, (z =  eq \f((D,a) 
( a =  eq \f((D,(z)  =  eq \f(5000 ( 10(10m(0.8m, 3.9467 ( 10(6m) 

= 0.10135m


= 10.135 cm (Ans)
eq \o((,N)wbZz wØwPi n‡Z c`©vi `~iZ¡ wZb ¸Y e„w× Ki‡j,

wØwPi n‡Z c`©vi bZzb `~iZ¡, D( = 3D 


= 3 ( 0.8 m = 2.4 m

G‡¶‡Î †Wviv e¨eavb (z( =  eq \f((D(,a) 

=  eq \f(5000 ( 10(10m ( 2.4m, 0.10135m) 

= 1.184 ( 10(5m

( 15 wU †Wvivi †gvU ˆ`N©¨ n‡e = 15(z(
= 15 ( 1.184 ( 10(5m = 1.776 ( 10(4m

A_P, DÏxc‡K ewY©Z Ae¯’vq, 15 wU †Wviv 5.92 ( 10(5m 

`~iZ¡ Ry‡o Ae¯’vb KiwQj|

myZivs, wbZz wØwPi †_‡K c`©vi `~iZ¡ wZb¸Y e„w× Kiv‡Z 15wU †Wviv GKB `~iZ¡ Ry‡o Ae¯’vb Ki‡e bv|  

eq \o((((,cÖkœ(4) Bqs Gi wØ-wPi cix¶vq e¨en„Z Av‡jvi K¤úv¼ 6 ( 1014Hz  cvkvcvwk `yÕwU †Wvivi †K‡›`ªi ga¨eZx© `~iZ¡ 0.75mm wPi †_‡K c`©vi `~iZ¡ 1.55m| D³ cix¶YwU `xcvjxi| Aciw`‡K iƒcvjx 6(10(4cm cÖ‡¯’i 6000 Å Zi½‰`‡N©¨i Av‡jv e¨envi Ki‡jv|


[we G Gd kvnxb K‡jR, XvKv]
K.
mgewZ©Z Av‡jvK Kv‡K e‡j?
1

L.
†d«‡bj †kÖwYi AceZ©b e¨vL¨v Ki|
2

M.
`xcvjxi cix¶‡Y wPi `yÕwUi ga¨eZ©x `~iZ¡ wbY©q Ki|
3

N.
iƒcvjxi cix¶Y †_‡K cici `yÕ†Uv Pig I cici `y‡Uv Ae‡gi †KŠwYK e¨eavb mgvb wKbv hvPvB Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) GKwU Z‡j ev Gi mgvš—ivj Z‡j K¤úgvb Avo Zi½ wewkó Av‡jvK‡K mgewZ©Z Av‡jvK e‡j| 

eq \o((,L) hLb Drm Ges c`©v Zv‡ii ga¨eZx© evav n‡Z Aí `~i‡Z¡i g‡a¨ Ae¯’vb K‡i ZLb G evavi `i“b c`©vq Av‡jv‡Ki †h AceZ©b cwijw¶Z n‡e Zv‡K †d«‡bj †kÖwYi AceZ©b e‡j| 

GB AceZ©‡bi †¶‡Î Zi½ gyL mvaviYZ †MvjKxq ev †PvOvK…wZ n‡q _v‡K| Lvov av‡i, mi“ Zv‡i Ges Aí cwimi wQ‡`ª GB ai‡bi AceZ©b N‡U|

eq \o((,M) †`Iqv Av‡Q,

e¨en„Z Av‡jvi K¤úv¼, ( = 6 ( 1014 Hz

‡Wviv e¨eavb, (z = 0.75 m

wPiØq n‡Z c`©vi `~iZ¡, D = 1.55m

Rvbv Av‡Q, k~b¨¯’v‡b ev evqy‡Z Av‡jvi `ª“wZ, c = 3 ( 108 ms(1
†ei Ki‡Z n‡e, wPiØ‡qi ga¨Kvi `~iZ¡, a = ?

Av‡jvi Zi½‰`N©¨ ( n‡j Avgiv Rvwb, (z =  eq \f((D,a) =  eq \f(cD,(a) 
(a =   eq \f(cD,((z) =  eq \f(3(108 ms(1 ( 1.55m, 6(1014 Hz ( 0.75m) 

= 1.033 ( 10(6 m (Ans.)
eq \o((,N) iƒcvjxi cix¶vwU n‡jv GKK wP‡ii `i“b AceZ©‡bi cix¶v|

Gcix¶vi wP‡ii cÖ¯’, a = 6 ( 10(4cm = 6 ( 10(6m

n Zg Pi‡gi Rb¨ c`©vi gvSwe›`y n‡Z †KŠwYK `~iZ¡ ( n‡j, 

a sin ( = (2n + 1)  eq \f((,2) 
1g Pi‡gi Rb¨ n = 1 Ges a sin ( = (2 ( 1 + 1)  eq \f(6000 ( 10(10m, 2) 
ev, sin( =  eq \f(3 ( 6000 ( 1010m,2a) =  eq \f(3 ( 6000 ( 10–10m, 2 ( 6 ( 10(6m) 

=  eq \f(3 ( 6 ( 10(7m, 2 ( 6 ( 10(6m) 

=  eq \f(3,2 ( 10) = 0.15

( ( = sin(1 (0.15) = 8.63(
2q Pi‡gi Rb¨ n = 2 Ges a sin ( = (2 ( 2 + 1)  eq \f((,2) 
( sin ( =  eq \f(5(,2a) =  eq \f(5 ( 6000 ( 10(10m, 2 ( 6 ( 10(6m) =  eq \f(5 ( 6 ( 10(7m, 2 ( 6 ( 10(6m) 

=  eq \f(5,2 ( 10) = 0.25

( ( = sin(1 (0.25) = 14.48(
( 1g Pig I 2q Pi‡gi ga¨Kvi †KŠwYK e¨eavb = 14.48( ( 8.63( = 5.85(
cÖ_g AÜKvi cwÆ ev Ae‡gi Rb¨  n = 1

a sin ( = n( 

sin ( =  eq \f(n(,a) =  eq \f(1 ( 6000 ( 10(10m, 6 ( 10(6m) =  eq \f(6 ( 10(7m, 6 ( 10(6m) =  eq \f(1,10) 
( = sin(1 (0.1) = 5.74(
2q Ae‡gi Rb¨ n = 2

sin( =  eq \f(n(,a) =  eq \f(2 ( 6 ( 10(7m, 6 ( 10(6m) =  eq \f(2,10) = 0.2

( ( = sin(1 (0.2) = 11.54(
(1g Aeg I 2q Ae‡gi ga¨Kvi †KŠwYK e¨eavb = 11.54( ( 5.74( = 5.8(
GLv‡b, 5.8( ( 5.85(
A_©vr 1g I 2q Ae‡gi ga¨Kvi †KŠwYK e¨eavb ( 1g I 2q Pi‡gi ga¨Kvi †KŠwYK e¨eavb|

myZivs ejv hvq (GKK wP‡ii `i“b AceZ©‡bi) cix¶vq 2wU D¾¡j I `ywU AÜKvi cwÆi ga¨Kvi †KŠwYK e¨eavb mgvb|

eq \o((((,cÖkœ(5) cix¶vMv‡i GK`j QvÎ Bqs Gi wØ-wPi cix¶v cwiPvjbv Ki‡jv| Zviv c`©v †_‡K 1m `~i‡Z¡ ci¯úi 1mm e¨eav‡b wPi `yBwU ¯’vcb Ki‡jv| Zviv 6000Å Zi½ ˆ`‡N©¨i Av‡jvi mvnv‡h¨ cix¶vwU m¤úv`b K‡iwQ‡jv|
[†ZRMuvI K‡jR, XvKv]
K.
†cvjvivqb Kx?
1

L.
b~¨bZg wePz¨wZ †Kv‡Yi kZ© Kx?
2

M.
c`©vq Drcbœ cÖ_g I Z…Zxq Kv‡jv †Wvivi g‡a¨ `~iZ¡ KZ?
3

N.
wPiØ‡qi ga¨eZx© `~iZ¡ A‡a©K Kiv n‡j cvkvcvwk Aew¯’Z `yBwU D¾j †Wvivi g‡a¨ e¨eavb kZKiv KZUzKz cwieZ©b n‡e|
4

5 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Zi‡½i K¤ú‡bi Dci hw` Ggb kZ© Av‡ivc Kiv nq †h K¤úb †Kej GKwU wbw`©ó w`‡K ev Z‡jB mxgve× _v‡K Z‡e Zv‡K †cvjvivqb e‡j| 

eq \o((,L) b~¨bZg wePz¨wZ †Kv‡Yi kZ©:

b~b¨Zg wePz¨wZ Ae¯’v‡b AvcZb †KvY I wbM©gb †KvY mgvb nq| A_©vr wcÖR‡gi mv‡c‡¶ AvcwZZ iwk¥ I wbM©Z iwk¥ cÖwZmgfv‡e Aew¯’Z _v‡K|

Zvn‡j, wcÖR‡g hw` cÖ_g AvcZb †KvY i1 nq Ges wbM©Z †KvY i2 nq, Zvn‡j i1 = i2 Avevi cÖ_g wePz¨wZ †KvY r1 Ges wØZxq AvcZb †KvY r2 n‡j, r1 = r2 n‡e| 

eq \o((,M)  GLv‡b,


c`©v †_‡K wPiØ‡qi `~iZ¡, D = 1m


wPiØ‡qi e¨eavb, a = 1mm


= 1 ( 10(3m


e¨en„Z Av‡jvi Zi½ ˆ`N©¨, (  = 6000Å


= 6000 ( 10(10m


= 6 ( 10(7m

Avgiv Rvwb,

†Wviv cÖ¯’ (x =  eq \f((D, 2a)

=  eq \f((6 ( 10(7m) ( 1m, 2 ( (1 ( 10(3m)) 

= 3 ( 10(4m  
GLb, ci¯úi `yÕwU Kv‡jv †Wvivi ga¨eZx© `~iZ¡ = 2(x 

( cÖ_g I Z…Zxq Kv‡jv †Wvivi ga¨eZx© `~iZ¡ = 2(x + 2(x


= 4(x


= 4 ( (3 ( 10(4m)


= 1.2 ( 10(3m  (Ans.)
eq \o((,N) cvkvcvwk `yÕwU D¾¡j †Wvivi e¨eavb 

2(x = 2 (  eq \f((D,2a) 

=  eq \f((D,a) 

=  eq \f((6 ( 10(7m) ( (1m), 1 ( 10(3m) 

= 6 ( 10(4m

GLb wPiØ‡qi `~iZ¡ A‡a©K Kiv n‡j, A_©vr 

a =  eq \f(1mm,2) = 0.5 mm = 0.5 ( 10(3m n‡j,

cvkvcvwk `yÕwU D¾¡j †Wvivi e¨eavb 


= 2(x = 2 ( eq \f((D,2a)  


=  eq \f((D,a) 

=  eq \f((6 ( 10(7m) ( (1m), 0.5 ( 10(3m) 

= 1.2 ( 10(3m

( †WvivØ‡qi ga¨eZx© `~i‡Z¡i kZKiv cwieZ©b


=  eq \f((1.2 ( 10(3m) ( (6 ( 10(4m), 6 ( 10(4m) ( 100%


= 100% 

AZGe wPiØ‡qi `~iZ¡ A‡a©K Kiv n‡j, †WvivØ‡qi ga¨eZx© `~iZ¡ kZKiv 100% cwieZ©b n‡e|

eq \o((((,cÖkœ(6) Bqs Gi wØ-wPo cix¶vq wPo `ywUi ga¨eZx© `~iZ¡ 2mm| wP‡oi Dci GKeYx© Av‡jv †djvq wPo †_‡K 1m `~‡i †Wvivi cÖ¯’ cvIqv †Mj 0.295 mm|
[K…wl wek¦we`¨vjq K‡jR, gqgbwmsn]
K.
dvg©v‡Ui bxwZ wjL|
1

L.
wec` ms‡K‡Z me mgq jvj Av‡jv e¨envi Kiv nq †Kb?
2

M.
DÏxc‡Ki wØ-wPo cix¶vq e¨en„Z Av‡jvi Zi½ ˆ`N©¨ wbY©q Ki|
3

N.
DÏxc‡Ki wØ-wPo cix¶vq 8500Å Zi½ ˆ`‡N©¨i Av‡jv e¨envi K‡i GKB cÖ‡¯’i †Wviv cvIqvi Rb¨ c`©vi `~iZ¡ Kxiƒc Ki‡Z n‡e? MvwYwZKfv‡e we‡k­lY Ki|
4

6 bs cÖ‡kœi DËi

eq \o((,K) GK we›`y n‡Z Aci GK we›`y‡Z hvIqvi mgq Av‡jvK iwk¥i hZ msL¨K eviB cÖwZdjb ev cÖwZmiY hvB †nvK bv †Kb Abym„Z c_ me©`vB w¯’i n‡e BnvB dv‡g©‡Ui bxwZ| 

eq \o((,L) wec` ms‡K‡Z memgq jvj Av‡jv e¨en„Z nq KviY jvj Av‡jvi Zi½ ˆ`N©¨ me‡P‡q †ewk mKj `„k¨gvb Av‡jv A‡c¶v| †h‡nZz Zi‡½i we‡¶cb Zi½‰`‡N©¨i PZz_© Nv‡Zi e¨¯—vbycvwZK evqygÛ‡ji g‡a¨ ZvB jvj Av‡jvi we‡¶cY me‡P‡q Kg| ZvB jvj Av‡jv me‡P‡q †ewk we¯—vi jvf K‡i Ges me©v‡c¶v `„k¨gvb| GKvi‡Y wec` ms‡K‡Z memgq jvj Av‡jv e¨en„Z nq| 

eq \o((,M)  GLv‡b,


wPoØ‡qi `~iZ¡ , a = 2mm = 2 ( 10(3m

†Wviv cÖ¯’, (x = 0.295 mm = 0.295 ( 10(3m


wPi †_‡K c`©vi `~iZ¡, D = 1m


Zi½‰`N©¨, ( = ?

Avgiv Rvwb, †Wvivi cÖ¯’ (x =  eq \f((D,2a) 

ev, ( =  eq \f((x2a,D) 

=  eq \f((0.295 ( 10(3m)(2 ( 2 ( 10(3m),1m) 

= 1.18 ( 10(6m (Ans.) 

eq \o((,N)  GLv‡b,


Av‡jvi Zi½ ˆ`N©¨, ( = 8500Å = 8500 ( 10–10m


†Wviv cÖ¯’, (x = 0.295 mm  = 0.295 ( 10(3m

 wPoØ‡qi ga¨eZx© `~iZ¡, a = 2mm = 2 ( 10(3m


c`©vi `~iZ¡ D = ?

Avgiv Rvwb, †Wvivi cÖ¯’ (x =  eq \f((D,2a) 

ev, D =  eq \f((x2a, () 

=  eq \f((0.295 ( 10(3m)(2 ( 2 ( 10(3m),8500 ( 10–10m) 

= 1.39 m

c~‡e© c`©vi `~iZ¡ 1m wQj, A_©vr, c`©vi `~iZ¡ (1.39–1)m


= 0.39m evov‡Z n‡e|

eq \o((((,cÖkœ(7) Bgi“j Bqs Gi wØ-wPi cix¶vq 0.03mm `~i‡Z¡ Aew¯’Z `ywU wP‡ii e¨e¯’v wb‡q ch©‡e¶Y Ki‡Q| wPi n‡Z c`©v 1m `~i‡Z¡ _vKvq Z…Zxq Pig †K›`ªxq Pig n‡Z 4 mm `~i‡Z¡ †cj|

[bUi‡Wg K‡jR, gqgbwmsn]
K.
b~¨bZg wePz¨wZ †KvY Kv‡K e‡j?
1

L.
mv`v Av‡jv KvP wcÖR‡g cÖ‡ek Ki‡j eY©vjx m„wó nq †Kb?
2

M.
DÏxc‡K e¨en„Z Av‡jvi Zi½‰`N©¨ wbY©q Ki|
3

N.
DÏxc‡Ki wPi n‡Z c`©vi `~iZ¡ A‡a©K Ki‡j †Wvivi e¨eavb eZ©gv‡bi †Wvivi cÖ‡¯’i mgvb n‡e wK-bv MvwYwZKfv‡e e¨vL¨v Ki|
4

7 bs cÖ‡kœi DËi

eq \o((,K) wcÖR‡g AvcwZZ Av‡jvKiwk¥i †¶‡Î AvcZb †KvY e„w×i mv‡_ wePz¨wZ †Kv‡Yi gvb Kg‡Z _v‡K Ges GKwU b~¨bZg gv‡b Avmvi ci AvcZb †KvY e„w×i mv‡_ wePz¨wZ †Kv‡Yi gvb cybivq evo‡Z _v‡K| b~¨bZg GB †KvY‡K b~¨bZg wePz¨wZ †KvY e‡j| 

eq \o((,L) mv`v Av‡jv mvZwU e‡Y©i Av‡jvi mgwó| k~b¨ gva¨‡g meKwU Av‡jvKiwk¥ GKB †e‡M Pj‡jI KvP wcÖR‡g Zv‡`i †eM wfbœ wfbœ nq| GRb¨ Zviv wfbœ wfbœ †Kv‡Y cÖwZmwiZ nq| d‡j mv`v Av‡jv †gŠwjK mvZwU e‡Y© wewk­ó n‡q hvq Ges eY©vjx Drcbœ K‡i| 

eq \o((,M) GLv‡b,


wPi n‡Z c`©vi `~iZ¡, D = 1m


wPiØ‡qi ga¨eZx© `~iZ¡, a = 0.03mm = 0.03 ( 10(3m


†K›`ªxq Pig n‡Z Z…Zxq Pi‡gi `~iZ¡, xn = 4mm = 4 ( 10(3m


e¨en„Z Av‡jvi Zi½‰`N©¨, ( = ?

Avgiv Rvwb, xn = n  eq \f((D,a) 

ev, ( =  eq \f(axn,nD) 

ev, ( =  eq \f(0.03 ( 10(3 ( 4 ( 10(3, 3 ( 1) [ Z…Zxq Pi‡gi †¶‡Î n = 3]


( ( = 4 ( 10(8m   (Ans.)

eq \o((,N) GLv‡b,


cÖ_g‡¶‡Î,


wPi n‡Z c`©vi `~iZ¡, D1 = 1m


wPiØ‡qi ga¨eZx© `~iZ¡, a = 0.03 ( 10(3m


Av‡jvi Zi½‰`N©¨, ( = 4 ( 10(8m


†Wviv cÖ¯’, = x m (awi)

Avgiv Rvwb,


x =  eq \f((D1,2a) 

ev, x =  eq \f(4 (10(8( 1, 2 ( 0.03 ( 10(3) 

( x = 6.67 ( 10(4m

Avevi, wØZxq‡¶‡Î,


wPi n‡Z c`©vi `~iZ¡ D2 =  eq \f(1,2) m = 0.5m


†Wviv e¨eavb = (x m (awi)

Avgiv Rvwb, (x =  eq \f((D2,a) 

ev, (x =  eq \f(4 ( 10(8 ( 0.5, 0.03 ( 10(3) 

( (x = 6.67 ( 10(4m
hv, c~‡e©i †Wviv cÖ‡¯’i mgvb|

myZivs, wPi n‡Z c`©vi `~iZ¡ A‡a©K Ki‡j †Wviv e¨eavb eZ©gv‡bi †Wviv cÖ‡¯’i mgvb n‡e|  

eq \o((((,cÖkœ(8) GKwU mgZj †MÖwUs G wPi I `v‡Mi †ea h_vµ‡g 0.0004 mm Ges 0.002mm| †MÖvwUswU‡Z 7 ( 10(7m Zi½‰`N©¨i Av‡jv AvcwZZ n‡j 4_© µg †_‡K Avi D¾¡j †iLv cvIqv hvqwb|

[miKvwi ˆmq` nv‡Zg Avjx K‡jR, ewikvj]
K.
Kvj `xN©vqb Kx?
1

L.
D¾¡j cwÆi kZ© e¨vL¨v Ki|
2

M.
cÖ_g µ‡gi D¾¡j †iLvi Rb¨ AceZ©b †KvY KZ?
3

N.
DÏxc‡Ki cix¶vq m‡e©v”P KZ µ‡gi D¾¡j †iLv cvIqv m¤¢e? gZvgZ `vI|
4

8 bs cÖ‡kœi DËi

eq \o((,K) †Kvb ch©‡e¶‡Ki mv‡c‡¶ MwZkxj Ae¯’vq msNwUZ `ywU NUbvi ga¨eZx© Kvj e¨eavb H ch©‡e¶‡Ki mv‡c‡¶ wbðj Ae¯’vq msNwUZ H GKB NUbvØ‡qi ga¨eZx© Kvj e¨eav‡bi †P‡q †ewk nq; GB cÖfve‡K Kvj `xN©vqb e‡j| 

eq \o((,L) D¾¡j cwÆi †¶‡Î Avgiv Rvwb,

c_ cv_©K¨ = n( = 2n (  eq \f((,2) 
myZivs c`©vi Dci †h mKj we›`y‡Z AvcwZZ Zi½Ø‡qi ga¨Kvi c_ cv_©K¨  eq \f((,2) Gi †Rvo ¸wYZK †mme we›`y‡Z D¾¡j cwÆ m„wó nq| 

eq \o((,M) GLv‡b,

wP‡ii †ea, a = 0.0004 mm = 0.0004 ( 10(3m

`v‡Mi †ea, b = 0.002 mm = 0.002 ( 10(3m

Av‡jvi Zi½‰`N©¨ ( = 7 ( 10(7m

cÖ_g µ‡gi D¾¡j †iLvi Rb¨ AceZ©b †KvY,(1 = ?

Avgiv Rvwb,

(a + b) sin (n = n(
ev, (a + b) sin (1 = 1 ( (
ev, (0.0004 ( 10(3 + 0.002 ( 10(3) sin (1 = 7 ( 10(7
( (1 = 16.96(  (Ans.) 
eq \o((,N) GLv‡b,

wP‡ii †ea, a = 0.0004 mm = 0.0004 ( 10(3m

`v‡Mi †ea, b = 0.002 mm = 0.002 ( 10(3m

Av‡jvi Zi½‰`N©¨, ( = 7 ( 10(7m

AceZ©b †KvY (n < 90( ch©š— D¾¡j †iLv cvIqv hvq|

(​n = 90( a‡i,

(a + b) sin (n = n(
ev, (0.0004 + 0.002) ( 10(3 ( sin 90( = n ( 7 ( 10(7
( n = 3.43

n Gi gvb c~Y© msL¨v nIqvq n = 3

myZivs, Dc‡ii cix¶vq m‡e©v”P Z…Zxq µ‡gi D¾¡j †iLv cvIqv m¤¢e|

eq \o((((,cÖkœ(9) 560 nm Zi½‰`‡N©¨i `„k¨gvb Av‡jvK Zi½ GKK wP‡ii Dci j¤^fv‡e AvcwZZ n‡q wØZxq µ‡gi AÜKvi †Wviv 45( †Kv‡Y AvcwZZ Av‡jvi mv‡c‡¶ AcewZ©Z nq|

[mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR]
K.
AceZ©b Kv‡K e‡j?
1

L.
nvB‡M‡bi bxwZ e¨vL¨v Ki|
2

M.
wP‡ii †ea wbY©q Ki|
3

N.
cÖ_g Aeg I wØZxq Pi‡gi g‡a¨ †KŠwYK e¨eavb KZ?
4

9 bs cÖ‡kœi DËi

eq \o((,K) Av‡jv †Kvb cÖwZeÜ‡Ki avi †Nu‡l ev mi“ wP‡ii ga¨ w`‡q hvIqvi mgq R¨vwgwZK Qvqv AÂ‡ji g‡a¨ Av‡jvi †eu‡K hvIqvi NUbv‡K AceZ©b e‡j| 

eq \o((,L) nvB‡M‡bi bxwZ :
†Kv‡bv Zi½gy‡Li cÖwZwU we›`y GK GKwU AYyZi‡½i ev †MŠY Zi‡½i Drm wn‡m‡e MY¨ nq| H AYyZi½¸‡jv g~j Zi‡½i mgvb †eM wb‡q mvg‡bi w`‡K AMÖmi nq| †h †Kv‡bv gyn~‡Z© GB AYyZi½¸‡jv‡K ¯úk© K‡i †h mvaviY ¯úk©K Zj cvIqv hvq Zv-B H mg‡q bZzb Zi½gy‡Li Ae¯’vb wb‡`©k K‡i|

e¨vL¨v : aiv hvK, S Av‡jvK Drm †_‡K Pviw`‡K Av‡jvK Zi½ Qwo‡q co‡Q| †Kv‡bv GK mgq AB n‡”Q Zi½gy‡Li Ae¯’vb| GLb mg‡qi mv‡_ mv‡_ Zi½gyL mvg‡bi w`‡K AMÖmi nq| t mgq c‡i Zi½gy‡Li Ae¯’vb †Kv_vq n‡e Zv nvB‡M‡bi bxwZi mvnv‡h¨ wbY©q Kiv hvq|

nvB‡M‡bi bxwZ Abyhvqx Zi½gy‡L Aew¯’Z cÖ‡Z¨KwU KYv‡K †MŠY Drm e‡j aiv hvq Ges H KYv¸‡jv †_‡K AYyZi½ ev †MŠYZi½mg~n wbM©Z n‡q Pviw`‡K GKB †e‡M Qwo‡q c‡o| myZivs t ‡m‡KÛ c‡i Zi½gy‡Li Ae¯’vb †ei Kivi Rb¨ AB Zi½gy‡Li Ici P1, P2, P3 BZ¨vw` KYv †bIqv nq| GLb Av‡jvi †eM c n‡j cÖ‡Z¨K KYv‡K †K›`ª K‡i ct e¨vmv‡a©i †QvU †QvU †MvjK Kíbv Kiv nq| H †MvjK¸‡jvB n‡e P1, P2 cÖf…wZ †MŠY Drm †_‡K m„ó †MŠY Zi‡½i Ae¯’vb| ZLb H †QvU †MvjK¸‡jv‡K ¯úk© K‡i †h †Mvjxq Zj A1B1 cvIqv hvq ZvB n‡”Q t †m‡KÛ c‡i AMÖmigvb Zi½gy‡Li Ae¯’vb|

[image: image5.jpg]| e oiacT

Lrasa @F




eq \o((,M) GLv‡b,


Av‡jvi Zi½‰`N©¨, ( = 560 nm = 560 ( 10(9m


AcZe©b †KvY, (n = 45(

wP‡ii †ea, a = ?


wØZxq µ‡gi Rb¨, n = 2

Avgiv Rvwb, GKK wP‡i AÜKvi †Wvivi Rb¨,


a sin (n = n(

ev, a =  eq \f(n(, sin(n) 

ev, a =  eq \f(2 ( 560 ( 10(9,sin 45) 

ev, a = 1.584 ( 10(6m (Ans.)

eq \o((,N) GLv‡b,


GKK wP‡oi †ea, a =1.584 ( 10(6m [M n‡Z]


Av‡jvi Zi½‰`N©¨, ( = 560 nm = 560 ( 10(9 m

g‡bKwi, cÖ_g Ae‡gi Rb¨ AceZ©b †KvY (n I wØZxq Pi‡gi Rb¨ AceZ©b †KvY (n(|

AvgivRvwb,

cÖ_g Ae‡gi Rb¨,


a sin (n = n(

ev, sin (n =  eq \f(n(,a) 

ev, sin (n =  eq \f(1 ( 560 ( 10(9, 1.584 ( 10(6) [( n = 1]


( (n = 20.7(
Avevi, wØZxq Pi‡gi Rb¨,

a  sin (n( = (2n + 1)  eq \f((,2) 
ev, sin(n( = ( 2 ( 2 + 1) (  eq \f(560 ( 10(9, 2 ( 1.584 ( 10(6) 
((n( = 62.11(
cÖ_g Aeg I wØZxq Pi‡gi †KŠwYK e¨eavb = (n( – (n 


= (62.11( ( 20.7()


= 41.41(  (Ans.) 
eq \o((((,cÖkœ(10) Bqs-Gi wØ-wPi cix¶vi wPi `yÕwUi ga¨eZ©x `~iZ¡ 0.4mm Ges wP‡ii Zj n‡Z c`©vi `~iZ¡ 1m| †K›`ªxq D¾¡j †Wviv n‡Z 12 Zg D¾¡j †Wvivi `~iZ¡ 9.4 mm|
[†bvqvLvjx miKvwi K‡jR]
K.
dvg©v‡Ui bxwZ wee„Z Ki|
1

L.
Av‡jvK Zi‡½i mgeZ©b nq wKš‘ kã Zi‡½i mgeZ©b nq bv †Kb- e¨vL¨v Ki|
2

M.
DÏxc‡K e¨en„Z GKeYx© Av‡jvK Zi½ ˆ`N©¨ wbY©q Ki|
3

N.
DÏxc‡K e¨en„Z mg¯— e¨e¯’vwU‡K hw` cvwbi g‡a¨ †bIqv nq Z‡e †Wvivi cÖ‡¯’i †Kvb cwieZ©b n‡e wKbv? †Zvgvi gZvgZ MvwYwZKfv‡e Dc¯’vcb Ki| (a(w =  eq \f(4,3) )|
4

10 bs cÖ‡kœi DËi

eq \o((,K) dvg©v‡Ui bxwZ: Ò†Kvb Av‡jvKiwk¥ hLb cÖwZdjb ev cÖwZmi‡Yi m~Î †g‡b †Kvb mgZj c„‡ô cÖwZdwjZ ev cÖwZm„Z nq ZLb Zv me©`v ¶z`ªZg c_ AbymiY K‡i|Ó

eq \o((,L) Avgiv Rvwb, AbycÖ¯’ Zi‡½i †¶‡Î mgeZ©b N‡U Ges Aby‰`N©¨ Zi‡½i mgeZ©b N‡U bv|

Av‡jvK Zi½ AbycÖ¯’ Zi½ nIqvq Gi mgveZ©b nq wKš‘ kã Zi½ Aby‰`N©¨ Zi½ nIqvq Gi mgeZ©b nq bv| 

eq \o((,M) g‡b Kwi, 

wPi `ywUi ga¨eZx© `~iZ¡, a = 0.4 mm = 0.4 ( 10(3 m

wPi n‡Z c`©vi `~iZ¡, D = 1m

†K›`ªxq D¾¡j †Wviv n‡Z 12 Zg D¾¡j †Wvivi `~iZ¡, 

x12 = 9.4mm


= 9.4 ( 10(3m

e¨en„Z GKeYx© Av‡jvi Zi½ ˆ`N©¨, ( = ?

Avgiv Rvwb,

xn =  eq \f(n(D, a) 
ev, ( =  eq \f(axn, nD) 
ev, ( =  eq \f(0.4 ( 10(3 ( 9.4 ( 10(3,12 ( 1) 
( ( = 3.13 ( 10(7m   (Ans.)

eq \o((,N) Avgiv Rvwb,

Bqs Gi wØ-wPi cix¶vq cici `ywU D¾¡j †Wvivi `~iZ¡ A_©vr Svj‡ii ˆ`‡N©¨i mv‡_ Zi½ ˆ`‡N©¨i m¤úK©(

( =  eq \f(a,d)(x2 ( x1)

ev, x2 ( x1 =  eq \f((d,a) ............................. (i)

Avevi, †`Iqv Av‡Q,

cvwbi cÖwZmiYv¼, a(w =  eq \f(4,3)
ev,  eq \f(4,3) = a(w
ev,  eq \f(4,3) =  eq \f(k�b¨ gva¨‡g Av‡jvi †eM,cvwb‡Z Av‡jvi †eM)
ev, cvwb‡Z Av‡jvi †eM =  eq \f(3,4) ( k~b¨ gva¨‡g Av‡jvi †eM ....... (ii)



=  eq \f(3,4) ( 3 ( 108ms(1 = 2.25 ( 108ms(1
(ii) bs mgxKiY †_‡K †`Lv hvq †h, cvwb‡Z Av‡jvi †eM, k~b¨ gva¨‡g Av‡jvi †e‡Mi †P‡q Kg n‡e| G‡¶‡Î cvwb‡Z Av‡jvi K¤úv¼ AcwiewZ©Z _vK‡e| myZivs cvwb‡Z Av‡jvi Zi½ ˆ`N©¨ K‡g Avm‡e|

Avevi (i) bs mgxKiY †_‡K †`Lv hvq †h, Zi½ ˆ`N©¨ K‡g †M‡j cwÆ ev Svj‡ii ˆ`N©¨ K‡g hv‡e| myZivs hw` mgMÖ hvwš¿K e¨e¯’vwU‡K cvwbi g‡a¨ †bIqv nq, Z‡e cwÆ ev Svj‡ii cÖ¯’ K‡g Avm‡e|
eq \o((((,cÖkœ(11) 


[image: image2]
[†cÖwm‡W›U cÖ‡dmi W. BqvRDwÏb Avng` †iwm‡WwÝqvj g‡Wj ¯‹zj GÛ K‡jR, gywÝMÄ]
K.
c‡qw›Us †fK&Ui Kx?
1

L.
wPÎmn mgZj I †Mvjxq Zi½gyL e¨vL¨v Ki|
2

M.
e¨en„Z Av‡jvi K¤úv¼ 6 ( 1017 Hz n‡j, P I M we›`yi `~iZ¡ wbY©q Ki|
3

N.
wPiØ‡qi `~iZ¡ Ges wPi n‡Z c`©vi `~i‡Z¡i AbycvZ cwieZ©b K‡i 2a :  eq \f(D,2) Ges  eq \f(a,2) : 2D Kiv n‡j †Wvivi cÖ‡¯’i wKiƒc cwieZ©b NU‡e- MvwYwZKfv‡e we‡k­lY Ki|
4

11 bs cÖ‡kœi DËi

eq \o((,K) c`v_© weÁv‡b c‡qw›Us †f±i Øviv ZvworPz¤^K †¶‡Î wbw`ó kw³ cÖev‡ni NbZ¡ †evSvq A_©vr cÖwZ eM©wgUv‡ii ga¨ w`‡q cÖwZ †m‡K‡Û wK cwigvY kw³ cÖevwnZ nq Zv †evSvq| 

eq \o((,L) wPÎmn mgZj I †MvjKxq Zi½gyL wb‡æ e¨vL¨v †`Iqv n‡jv|

(K) mgZj Zi‡½i †¶‡Î: aiv hvK, AB GKwU mgZj Zi½gyL| GwU evg †_‡K Wv‡b MwZkxj| AB-Gi cÖ‡Z¨KwU we›`y‡K †MŠY Zi‡½i Drm aiv hvq| AB-Gi †h‡Kv‡bv wZbwU we›`y (x, y, z) wPwýZ Kiv nj|

awi, Zi‡½i `ª“wZ = v; t mgq c‡i Zi½gy‡Li Ae¯’vb wbY©q Ki‡Z n‡e|

x- †K †K›`ª K‡i vt mgvb e¨vmva© wb‡q GKwU e„Ë ev †MvjKxq Pvc AvuwK| GKBfv‡e, y Ges z †K †K›`ª K‡i Av‡iv `ywU Pvc AvuwK| G Pvc¸‡jv †MŠY Zi½ wb‡`©k K‡i| Pvc¸‡jvi GKwU mvaviY ¯•k©K (CD) AvuwK| CD-B n‡”Q t mgq c‡i AB-Gi Ae¯’vb|

(L) †MvjKxq Zi‡½i †¶‡Î: aiv hvK, GKwU we›`y Drm S †_‡K †MvjKxq Zi½ wbtm„Z n‡”Q (wPÎ:2)| AB n‡”Q GKwU Zi½gy‡Li Askwe‡kl| AB-Gi cÖ‡Z¨KwU we›`y‡K †MŠY Zi‡½i Drm aiv hvq| AB- Gi †h‡Kv‡bv wZbwU we›`y (x, y, z) wPwýZ Kiv nj|

[image: image6.wmf]
awi, Zi‡½i `ª“wZ = v; t mgq c‡i Zi½gy‡Li Ae¯’vb wbY©q Ki‡Z n‡e|

x- †K †K›`ª K‡i vt Gi mgvb e¨vmva© wb‡q GKwU e„Ë/†MvjKxq Pvc AvuwK| GKBfv‡e, y Ges z- †K †K›`ª K‡i Av‡iv `ywU Pvc AvuwK| Pvc¸‡jvi GKwU mvaviY ¯•k©K CD AvuwK| CD-B n‡PQ t mgq c‡i AB- Gi Ae¯’vb| 

eq \o((,M)  GLv‡b,


e¨en„Z Av‡jvi K¤úv¼, ( = 6 ( 1017 Hz

c`©vi `~iZ, D = 1m


wPiØ‡qi `~iZ¡, a = 0.6 mm


= 0.6 ( 10(3m


µgmsL¨v, n = 10


( PM = 10 ( †Wviv e¨eavb


= 10 ( (z = ?


Av‡jvi †eM, c = 3 ( 108ms(1

Avgiv Rvwb, c = (( 


ev, ( =  eq \f(c, () 

=  eq \f(3 ( 108, 6 ( 1017)  = 5 ( 10(10m

Avevi, (z =  eq \f((D,a) 

=  eq \f(5 ( 10(10 ( 1, 0.6 ( 10(3) 

= 8.33 ( 10(7m


( PM = 10 ( 8.33 ( 10(7m


= 8.33 ( 10(6m


= 8.33 (m  (Ans.) 

eq \o((,N) M †_‡K, †Wviv e¨eavb, (z = 8.33 ( 10(7m
( †Wviv cÖ¯’, (z =  eq \f((z,2) = 4.165 ( 10–7m

Avevi wPiØ‡qi `~iZ¡ Ges wPi n‡Z c`©vi `~i‡Z¡i AbycvZ 2a :  eq \f(D,2) e¨envi Kiv gv‡b; wPiØ‡qi ga¨Kvi `~iZ¡ c~‡e©i Zzjbvq wØ¸Y Kiv Ges wPi n‡Z c`©vi `~iZ¡ A‡a©K Kiv|

G‡¶‡Î †Wviv cÖ¯’, (x( =  eq \f((D(,2a() =  eq \f((\f(D,2),2 ( 2a) 

=  eq \f(5 ( 10(10( 0.5, 4 ( 0.6 ( 10(3)   


= 1.0417 ( 10(7m

wPiØ‡qi `~iZ¡ Ges wPi n‡Z c`©vi `~i‡Z¡i AbycvZ  eq \f(a,2) : 2D Kiv gv‡b, wPiØ‡qi ga¨Kvi `~iZ¡ c~‡e©i Zzjbvq A‡a©K Ges wPi n‡Z c`©vi `~iZ¡ wØ¸Y Kiv|

G‡¶‡Î †Wviv cÖ¯’, (x( =  eq \f((D(, 2a() =  eq \f(.(.2D,2 ( \f(a,2)) 

=  eq \f(2(D,a) 

=  eq \f(2 ( 5 ( 10(10 ( 1, 0.6 ( 10(3) 

= 1.667 ( 10(6 m

GLv‡b,  eq \f((x(,(x) =  eq \f(1.047 ( 10(7, 4.165 ( 10(7) = 0.25

Avevi,  eq \f((x(,(x) =  eq \f(1.667 ( 10(4, 4.165 ( 10(7) = 4

A_©vr wPiØ‡qi `~iZ¡ 2a :  eq \f(D,2) Ges  eq \f(a,2) : 2D Ki‡j †Wviv cÖ¯’ c~‡e©i Zzjbvq h_vµ‡g  eq \f(1,4) Ges 4 ¸Y n‡e| (Ans,)

eq \o((((,cÖkœ(12) Q we›`y‡Z S1 I S2 †_‡K AvMZ Av‡jvK iwk¥i wgj‡bi d‡j e¨wZPvi msNwUZ nq|

[image: image7.wmf]
 [nwj µm K‡jR, XvKv]

K.
Av‡jvi e¨wZPvi Kv‡K e‡j?
1

L.
e¨wZPv‡ii kZ©vejx Kx Kx?
2

M.
DrmØq †_‡K (wPÎ n‡Z) AvMZ Av‡jvK Zi½Ø‡qi g‡a¨ `kv cv_©K¨ wbY©q Ki|
3

N.
hw` DrmØq †_‡K AvMZ Av‡jvK Zi½Ø‡qi we¯—vi, `kv †eM, Zi½ ˆ`N©¨, K¤úv¼ h_vµ‡g A, (,(,( nq Zvn‡j Q we›`y‡Z wgwjZ Av‡jvK Zi‡½i ZxeªZv wbY©q Ki|
4

12 bs cÖ‡kœi DËi

eq \o((,K) `ywU mymsMZ Drm n‡Z wbtm„Z mgvb K¤úv¼ I we¯—v‡ii `ywU Av‡jvK Zi½ †Kv‡bv gva¨‡gi GKwU we›`yi ga¨ w`‡q GKB m‡½ Mgb Ki‡j Zi½ `ywUi DcwicvZ‡bi d‡j we›`ywU KLbI KLbI Lye D¾¡j I KLbI KLbI AÜKvi †`Lvq| G NUbv‡K Av‡jvi e¨wZPvi e‡j| 

eq \o((,L) e¨wZPv‡ii kZ©vejx wbæiƒc:

i. 
Av‡jvi Drm `ywU mymsMZ n‡Z n‡e|

ii. 
†h `ywU Zi½ e¨wZPvi NUv‡e Zv‡`i we¯—vi mgvb ev cÖvq mgvb n‡Z n‡e|

iii. 
Drm¸‡jv Lye KvQvKvwQ Aew¯’Z n‡Z n‡e|

iv. 
Drm¸‡jv Lye m~² n‡Z n‡e| 

eq \o((,M) GLv‡b,

c_ cv_©K¨, ( = S2Q ( S1Q


= 9( ( 7( 


= 2(
AvgivRvwb, `kv cv_©K¨ =  eq \f(2(,() ( c_ cv_©K¨

( ( =  eq \f(2(,() ( (

=  eq \f(2(,() ( 2(

= 4(
(DrmØq †_‡K AvMZ Av‡jvK Zi½Ø‡qi g‡a¨ `kv cv_©K¨ 4(|

eq \o((,N) awi, S1 n‡Z AvcwZZ Av‡jvK Zi‡½i mgxKiYÑ 

y1 = A sin  eq \f(2(,() vt

 Avevi, S2 n‡Z AvcwZZ Av‡jvK Zi‡½i mgxKiYÑ   

y2 = A sin  eq \f(2(,() (vt + 2() [S1 I S2 Gi c_ cv_©K¨ = 2(]

( jwä miY y = A sin  eq \f(2(,() vt + A sin  eq \f(2(,() ( vt + 2()


=2A cos  eq \b\bc(\f (2(,().\f(2(,2)) sin  eq \f(2(,() 

 eq \b\bc( vt + \f(2(,2)) 

= A( sin  eq \f(2(,() (vt + ()

GLb, cos  eq \b\bc(\f (2(,().\f(2(,2)) = cos (2() = 1

( we¯—vi A( =2A (maximum)

GLb, Avgiv Rvwb, we¯—vi m‡e©v”P n‡j Av‡jvK ZxeªZv m‡e©v”P nq|

(Q we›`y‡Z Av‡jvK Zi‡½i ZxeªZv m‡e©v”P n‡e|

eq \o((((,cÖkœ(13) GKwU mgZj wb:miY †MÖwUs G cÖwZ wgwjwgUv‡i 600 wU †iLv Av‡Q| cÖ_‡g 400nm Zi½‰`‡N©¨i †e¸wb Av‡jv Ges cieZx©‡Z 700 nm Zi½‰`‡N©¨i jvj Av‡jv Øviv AceZ©b b·v cvIqv †Mj|
[XvKv wmwU K‡jR, XvKv]

K.
Av‡jvi mgeZ©b Kx?
1

L.
†Kvb †j‡Ýi ¶gZv (2D ej‡Z Kx eyS?
2

M.
†e¸bx Av‡jv Øviv AceZ©‡bi †¶‡Î m‡e©v”P KZ µ‡gi Pig we›`y cvIqv m¤¢e?
3

N.
DÏxc‡Ki †¶‡Î Dfq †¶‡Î cÖ_g µ‡gi Pigwe›`yi Rb¨ AceZ©b †Kv‡Yi cv_©K¨ KZ n‡e? MvwYwZK we‡k­l‡Yi mvnv‡h¨ †ei Ki|
4

13 bs cÖ‡kœi DËi

eq \o((,K) ¯^vfvweKfv‡e Av‡jvi  eq \o((,E) †f±i wewfbœ w`‡K K¤úgvb| †h cÖwµqvq  eq \o((,E) †f±i‡K GKwU wbw`©ó w`‡K ev Gi mgvš—ivj eivei K¤úb¶g Kiv hvq, Zv‡K mgeZ©b e‡j|

eq \o((,L) Avgiv Rvwb, P =  eq \f(1, ()  ev, ( =  eq \f(1,P) 
( P = ( 2D = (2m(1 n‡j ( =   eq \f(1,P) =  eq \f(1, (2m(1) = ( 0.5 m

myZivs †Kv‡bv †j‡Ýi ¶gZv (2D ej‡Z eySvq, †jÝwU AeZj Ges Gi †dvKvm `~iZ¡ 0.5m ev, 50cm|

eq \o((,M) g‡bKwi, †e¸bx Av‡jv Øviv AceZ©‡bi †¶‡Î m‡e©v”P n µ‡gi, Pig we›`y cvIqv m¤¢e|

†`Iqv Av‡Q, †e¸bx Av‡jvi Zi½‰`N©¨, ( = 400 nm = 400 ( 10(9m

AceZ©b †Kv‡Yi m‡e©v”P gvb, ( = 90(
†MÖwUs aª“eK, d =  eq \f(1,N) =  eq \f(1, 600 mm(1) =  eq \f(1, 600000 m(1) =  eq \f(1, 6 ( 105) m

mgZj wb:miY †MÖwUs-G AceZ©‡bi †¶‡Î Pig we›`yi Rb¨, 

d sin( = n(
( n =  eq \f(d sin(,() =  eq \f(1, 6 ( 105) m (  eq \f( sin 90(, 400 ( 10(9 m) 

= 4.167

myZivs, †e¸bx Av‡jv Øviv AceZ©‡bi †¶‡Î m‡e©v”P PZz_© µ‡gi Pig we›`y cvIqv m¤¢e|
eq \o((,N) †`Iqv Av‡Q,

µgmsL¨v, n = 1

†e¸bx Av‡jvi Zi½‰`N©¨, (1 = 400nm = 400 ( 10(9 m

jvj Av‡jvi Zi½‰`N©¨, (2 = 700 nm = 700 ( 10(9 m

†MÖwUs aª“eK, d =  eq \f(1, 6 ( 105) m

†e¸bx Av‡jvi †¶‡Î cÖ_g µ‡gi Pig we›`yi Rb¨ AceZ©b †KvY (1 n‡j, d sin(1 = n(1
ev, sin(1 =  eq \f(n(1,d) = 1 ( 400 ( 10(9 m ( 6 ( 105m(1

= 0.24

( (1 = sin(1 (0.24) = 13.9(
jvj Av‡jvi †¶‡Î cÖ_g µ‡gi Pig we›`yi Rb¨ AceZ©b †KvY (2 n‡j, d sin(2 = n(2
ev, sin(2 =  eq \f(n(2,d)= 1 ( 700 ( 10(9m ( 6 ( 105 m(1 = 0.42

( (2 = sin(1 ( 0.42) = 24.83(
myZivs, DÏxc‡Ki Dfq †¶‡Î cÖ_g µ‡gi Pig we›`yi Rb¨ AceZ©b †Kv‡Yi cv_©K¨ = (2 ( (1 = 24.83( ( 13.9(

= 10.93(  

eq \o((((,cÖkœ(14) Bqs Gi wØ-wPi cix¶vq wPi `ywUi ga¨eZx© `~iZ¡ 2mm| GB wPo †_‡K 1m `~i‡Z¡ 0.295 mm cÖ‡¯’i †Wviv ˆZix nq| [evqy gva¨‡g Av‡jvi cÖwZmiv¼ = 1]

[knx` exi DËg †j: Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
mymsMZ Drm Kv‡K e‡j?
1

L.
†Kvb †j‡Ýi ¶gZv +2D ej‡Z wK eyS?
2

M.
gva¨‡g Av‡jvi Zi½ ˆ`N©¨ KZ?
3

N.
hw` mg¯— e¨e¯’vwU‡K 1.33 cÖwZmivs‡Ki Zi‡j m¤úbœ Kiv hvq Z‡e †Wvivi e¨eavb K‡g hvq wKš‘ †m‡¶‡Î Av‡jvi K¤úvsK evov‡Z nq, MvwYwZK we‡k­l‡Yi gva¨‡g Dw³wUi h_v_©Zv hvPvB Ki|
4

14 bs cÖ‡kœi DËi

eq \o((,K) †h mKj Av‡jvK Drm n‡Z Av‡jvK Zi½ mg~n me©`v mg`kvq wbtm„Z nq Zv‡K mymsMZ Av‡jvK Drm e‡j| 

eq \o((,L) Avgiv Rvwb, †j‡Ýi ¶gZv, P =  eq \f(1, () =  eq \f(1,GdvKvm `ƒiZ½) ev, ( =  eq \f(1,P) 
myZivs, †Kv‡bv †j‡Ýi ¶gZv +2D ev, + 2m(1  ej‡Z eySvq, Gi †dvKvm `~iZ¡, ( =  eq \f(1,2m(1) = +0.5m Ges †jÝwU DËj ev Awfmvix †jÝ| cÖavb A‡¶i mgvš—iv‡j AvMZ GK¸”Q mgvš—ivj Av‡jvKiwk¥ †jÝwU‡K cÖwZmi‡Yi ci Av‡jvK †K›`ª n‡Z 0.5 m ev 50 cm `~‡i cÖavb A‡¶i Ici¯’ †Kv‡bv we›`y‡Z wgwjZ nq (ev †dvKvm K‡i)|

eq \o((,M) †`Iqv Av‡Q, Bqs Gi wØwPi cix¶vq,

wPiØ‡qi g¨aKvi `~iZ¡, a = 2mm = 2 ( 10(3m

wPiØq n‡Z c`©vi `~iZ¡, D = 1m
†Wvivi cÖ¯’, (x = 0.295 mm = 0.295 ( 10(3m

†ei Ki‡Z n‡e, gva¨‡g Av‡jvi Zi½‰`N©¨, ( = ?

AvgivRvwb, (x =  eq \f((D,2a) 
( ( =  eq \f(((x) 2a,D) =  eq \f(0.295 ( 10(3m ( 2 ( 2 ( 10(3m, 1m) 

= 1.18 ( 10(6m (Ans.) 
eq \o((,N) ÔMÕ As‡ki MvwYwZK we‡k­l‡Y cvB,

evqy‡Z Av‡jvi Zi½‰`N©¨, (a = 1.18 ( 10(6m

evqyi cig cÖwZmiYvsK, (a ( 1

Zi‡ji cig cÖwZmiYvsK, (l = 1.33

Zi‡j D³ Av‡jvi Zi½‰`N©¨ (l n‡j,  eq \f((l,(a) =  eq \f((a,(l)
[KviY ( (  eq \f(1,() ]  

( (l = (a  eq \f((a,(l)= 1.18 ( 10(6m (  eq \f(1,1.33) = 8.872 ( 10(7m
Zi‡ji g‡a¨ Bqs Gi wØwPi cix¶vq cÖvß †Wviv e¨eavb,

(z( =  eq \f((lD,a) =  eq \f(8.872 ( 10(7 m ( 1m, 2 ( 10(3m) = 4.436 ( 10(4m

wKš‘ evqy‡Z †Wvivi e¨eavb, (z =  eq \f((aD,a) = 2 (x = 2 ( 0.295 ( 10(3 m


= 5.9 ( 10(4m

j¶ Kwi, 4.436 ( 10(4m < 5.9 ( 10(4m ev, (z( < (z

ev Zi‡j †Wviv e¨eavb < evqy‡Z †Wviv e¨veavb

A_©vr, DÏxc‡Ki mg¯— e¨e¯’vwU‡K 1.33 cÖwZmivs‡Ki Zi‡j ¯’vcb K‡i cix¶vwU m¤úbœ Kiv nq Z‡e †Wviv e¨eavb K‡g hvq| Z‡e gva¨g cwieZ©b Ki‡j Av‡jvi K¤úvs‡Ki cwieZ©b N‡U bv| ZvB cÖ‡kœ D‡j­wLZ Dw³wU cy‡ivcywi mwVK bq| Gi cÖ_g Ask mwVK n‡jI c‡ii AskwU h_v_© bq|

Zi‡j evqyi g‡Zv †Wviv e¨eavb †c‡Z n‡j Zi‡ji Af¨š—‡i A‡c¶vK…Z †ewk Zi½‰`‡N©¨i Av‡jv w`‡q cix¶YwU m¤úbœ Ki‡Z n‡e, KviY, (z ( (; †m‡¶‡Î ( =  eq \f(c, () m~Îvbymv‡i e¨en„Z Av‡jvi K¤úv¼ c~‡e©i Zzjbvq Kg n‡e| A_©vr Zi‡ji Af¨š—‡i evqyi b¨vq GKB cÖ‡¯’i †Wviv e¨eavb †c‡Z n‡j A‡c¶vK…Z Kg K¤úvs‡Ki Av‡jv w`‡q cix¶YwU m¤úbœ Ki‡Z n‡e|

eq \o((((,cÖkœ(15) Bqs Gi wØ-wPi cix¶vq `ywU wP‡ii ga¨eZx© `~iZ¡ 2.5 mm Ges wPi n‡Z c`©vi `~iZ¡ 1m| e¨en„Z Av‡jvi Zi½ ˆ`N©¨ 4800 Å Ges cix¶vwU evqy gva¨‡g m¤úbœ Kiv n‡q‡Q|

[cywjk jvBbm ¯‹zj I K‡jR, Kzwóqv]

K.
wcÖRg Kx?
1

L.
†j‡Ýi ¶gZv abvÍK I FYvÍK DfqB n‡Z cv‡i †Kb e¨vL¨v Ki|
2

M.
c`©vq †h †Wviv cvIqv hvq Zvi †h †Kv‡bvwUi cÖ¯’ wbY©q Ki|
3

N.
hw` cix¶vwU cvwb‡Z Kiv nq Z‡e †Wviv e¨eav‡bi †Kv‡bv cwieZ©b n‡e wK? MvwYwZKfv‡e e¨vL¨v Ki|| a(g =  eq \f(4,3) .
4

15 bs cÖ‡kœi DËi

eq \o((,K) GKwU ¯^”Q e¯‘‡K hw` QqwU AvqZ‡¶wÎK Zj Øviv Ggbfv‡e mxgve× Kiv nq †h, †h †Kv‡bv `yB †Rvov wecixZ Zj mgvš—ivj, wKš‘ Aci `ywU Zj mgvš—ivj bv n‡q ci¯úi AvbZ Ae¯’vq _v‡K Zvn‡j Zv‡K wcÖRg e‡j| 

eq \o((,L) †j‡Ýi ¶gZv wbf©i K‡i †j‡Ýi †dvKvm ˆ`‡N©¨i Ici| Avgiv Rvwb, P =  eq \f(1, () | wKš‘, DËj †j‡Ýi †¶‡Î †dvKvm `~iZ¡ ( GKwU abvÍK ivwk Avi AeZj †j‡Ýi †¶‡Î †mwU FYvÍK| myZivs DËj †j‡Ýi †¶‡Î ¶gZv abvÍK Ges AeZj †j‡Ýi †¶‡Î †mwU FYvÍK| myZivs, †j‡Ýi †¶‡Î ¶gZv abvÍK I FYvÍK DfqB n‡Z cv‡i| 

eq \o((,M) †`qv Av‡Q,

wPiØ‡qi ga¨eZx© `~iZ¡, d = 2.5 mm

wPi n‡Z c`©vi `~iZ¡, D = 1m

Av‡jvi Zi½ ˆ`N©¨, ( = 4800Å

†Wvivi cÖ¯’, b = ?

Avgiv Rvwb,

†Wvivi cÖ¯’, b =  eq \f(D(,2d) 

=  eq \f(1 ( 4800 ( 10(10, 2 ( 2.5 ( 10(3) 
( b = 9.6 ( 10(5 m (Ans)
eq \o((,N) †`qv Av‡Q,

wPiØ‡qi ga¨eZx© `~iZ¡, d = 2.5 mm

wPi n‡Z c`©vi `~iZ¡, D = 1m

evqy gva¨‡g Av‡jvi Zi½‰`N©¨, ( = 4800 Å
evqy mv‡c‡¶ cvwbi cÖwZmiv¼, a(g =  eq \f(4,3) 
Avgiv Rvwb,

ZvwoZ‡PŠ¤^K Zi‡½i †¶‡Î,

Zi‡½i †eM, c = ((
ev, ( =  eq \f(c, () 

=  eq \f(3 ( 108, 4800 ( 10(10)      eq \b\bc\[((c = 3 ( 108 ms–1)

= 6.25 ( 1014 Hz

Avevi,

evqy mv‡c‡¶ cvwbi cÖwZmiv¼ =  eq \f( evqyGZ Ziã ˆeM, cvwbGZ ZiGãi ˆeM) 
ev, a(g =  eq \f(ca, cg) 
ev, cg =  eq \f(3 ( 108, \f(4,3)) 
( cg = 2.25 ( 108  eq \f(m,s) 
Avevi, awi cvwb‡Z Zi‡½i Zi½‰`N©¨ (g 

cvwb gva¨‡g, ZvwoZ‡PŠ¤^‡Ki †¶‡Î,


     cg = ((g

ev, (g =  eq \f(2.25 ( 108, 6.25 ( 1014) 

( (g = 3600 Å

myZivs, cvwb‡Z †Wvivi cÖ¯’, b( = eq \f(D(g,2d) 

  =  eq \f(1 ( 3600 ( 10(10,2 ( 2.5 ( 10(3) 

( b( = 7.2 ( 10(5 m

AZGe, †Wviv cÖ‡¯’i cwieZ©b,


(b = b ( b(

= 9.6 ( 10(5 ( 7.2 ( 10(5 [(M) n‡Z, b = 4.8 ( 105]


= 2.4 ( 10(5m

eq \o((((,cÖkœ(16) GKv`k †kÖwYi `yRb QvÎ iwb I iwdK e¨envwiK K¬v‡m AceZ©b †MÖwUs wb‡q cix¶v KiwQj| GK ch©v‡q iwb cÖwZ †mw›UwgUv‡i 600 `vM wewkó AceZ©b †MÖwUs G 5896 Å Zi½ ˆ`‡N©¨i Av‡jv †dj‡jv| Aci w`‡K iwdK e¨envi Kij cÖwZ †mw›UwgUv‡i 1.25 ( 105 msL¨K `vM wewkó AceZ©b †MÖwUs G 2000 Å Zi½ ˆ`‡N©¨i Av‡jv|
[Gg. wm. K‡jR, wm‡jU]

K.
eªxD÷vi †KvY Kv‡K e‡j?
1

L.
†MÖwUs aª“eK e¨vL¨v Ki?
2

M.
iwbi cix¶‡Y 1g Pi‡gi Rb¨ AceZ©b †KvY wbY©q Ki|
3

N.
iwd‡Ki cix¶‡Y Zi½  ˆ`‡N©¨i Kxiƒc cwieZ©b Avb‡j 2q Pi‡gi Rb¨ iwb I iwd‡Ki Dfq †¶‡Î AceZ©b †KvY GKB cvIqv hv‡e? we‡k­lY Ki|
4

16 bs cÖ‡kœi DËi

eq \o((,K) AvcZb †Kv‡Yi †h gv‡bi Rb¨ wbw`©ó gvÎvq mgewZ©Z Av‡jv GKwU ¯^”Q WvB-B‡jKwUªK Z‡ji ga¨w`‡q †Kv‡bviƒc cÖwZdjb e¨wZ‡i‡K cÖwZmwiZ n‡q hvq, Zv‡K eªxD÷vi †KvY e‡j| 

eq \o((,L) aiv hvK, GKwU AceZ©b †MÖwUs Gi cÖwZwU wP‡ii cÖ¯’ = a Ges cÖwZwU `v‡Mi cÖ¯’ =b ; Z`ycwi, a + b = d

GLv‡b, d-†K †MÖwUs aª“eK ev †MÖwUs Dcv`vb e‡j| 

aiv hvK, GKwU †MÖwUs Gi †MÖwUs aª“eK = d cm Ges GKK ˆ`‡N©¨ wP‡ii msLv = N

Zvn‡j, d cm ‰`‡N©©¨i g‡a¨ wP‡ii msL¨v 1

( 1 cm ‰`‡N©©¨i g‡a¨ wP‡ii msL¨v  eq \f(1,d) 
( N =  eq \f(1,d)  ev, N =  eq  \f(1, a + b) ev, a + b =  eq \f(1,N) 
eq \o((,M) GLv‡b, 

d = †MÖwUs Dcv`vb =  eq \f(1,N) 
N = wP‡ii msL¨v = `v‡Mi msL¨v = 6000 cm(1 = 600000 m(1
n  = µg = 1

e¨en„Z Av‡jvi Zi½‰`N¨, ( = 5896Å = 5896 ( 10(10m

†ei Ki‡Z n‡e, 1g Pi‡gi Rb¨ AceZ©b †KvY, ( = ?

AvgivRvwb, mgZj †MÖwUs G D¾¡jZvi kZ©vbyhvqx, d sin( = n(
ev,  eq \f(sin (,N) = n(
ev, sin ( = Nn( = 600000m(1 ( 1 ( 5896 ( 10(10m = 0.35376

( ( = sin(1 (0.35376) = 20.72( (Ans.)
eq \o((,N) iwbi †¶‡Î,

N1 = 600000m(1
Av‡jvi Zi½‰`N©¨, (1= 5896 ( 10(10m

iwd‡Ki †¶‡Î, N2 = 1.25 ( 105cm(1 = 1.25 ( 107m(1
†ei Ki‡Z n‡e, (2 = ?
iwb I iwdK Df‡qi †¶‡Î AceZ©b †KvY (() Ges AceZ©‡bi µgmsL¨v (n) GKB|

myZivs,  eq \f(sin(,N) = n(
ev,   eq \f(sin(,n) = N(
m~Îvbymv‡i, N1(1 = N2(2 = aª“eK|

( (2 =  eq \f(N1(1,N2) =  eq \f(600000 m(1 ( 5896 ( 10(10m, 1.25 ( 107 m(1) 

= 2.83 ( 10(8 m = 283 ( 10(10m = 283Å

myZivs, iwd‡Ki cix¶‡Y Zi½‰`‡N©¨i cwieZ©b Avb‡Z n‡e 

= 2000 Å ( 283 Å = 1717 Å (Zi½‰`‡N©¨i n«vm)

eq \o((((,cÖkœ(17) gvndzR Bqs-Gi wØ-Pxi cix¶vq e¨wZPvi Svji †`Lvi Rb¨ wPiØ‡qi ga¨eZx© `~iZ¡ 0.6mm Ges wPi †_‡K c`©vi `~iZ¡ 80 cm -G ¯’vcb Ki‡jv| gvkwdK GKB cix¶vq wPiØ‡qi ga¨eZx© `~iZ¡ 0.8mm Ges c`v_©wU‡K 1.2 m `~i‡Z¡ ¯’vcb Ki‡jv| Df‡q GKB e‡Y©i Av‡jvK Øviv cix¶vwU m¤úbœ K‡i gvndzR AÜKvi †Wvivi cÖ¯’ wbY©q Ki‡jv 0.3 mm|
[MvRxcyi K¨v›Ub‡g›U K‡jR]

K.
dvg©v‡Ui bxwZ Kx?
1

L.
b‡fv`~iex¶Y h‡š¿ weea©‡bi iwk¥wPÎ AsKb Ki|
2

M.
DÏxc‡K e¨en„Z Av‡jvi Zi½‰`N©¨ KZ?
3

N.
DÏxc‡K `yR‡bi wbYx©Z `ywU D¾¡j †Wvivi ga¨eZx© `~iZ¡ wK GKB n‡e( gZvgZ `vI|
4

17 bs cÖ‡kœi DËi

eq \o((,K) dvg©v‡Ui bxwZwU n‡jv GK we›`y n‡Z Aci GK we›`y‡Z hvIqvi mgq Av‡jvK iwk¥i hZ msL¨K eviB cÖwZdjb ev cÖwZmiY hvB †nvKbv †Kb Abym„Z c_ me©`vB w¯’i n‡e| 

eq \o((,L) b‡fv`~iex¶Y h‡š¿ weea©‡bi iwk¥wPÎ wbæiƒc:

[image: image8.png]



eq \o((,M) †`Iqv Av‡Q,

gvndz‡Ri e¨wZPvi cix¶vi †¶‡Î,

wPiØ‡qi ga¨eZx© `~iZ¡, a = 0.6mm =  0.6 ( 10(3m
wPi n‡Z c`©vi `~iZ¡, D = 80 cm = 0.8 m

AÜKvi ( ev D¾¡j) †Wvivi cÖ¯’, (x = 0.3mm = 0.3 ( 10(3m
†ei Ki‡Z n‡e, e¨en„Z Av‡jvi Zi½‰`N©¨, ( = ?

Avgiv Rvwb,

(x =  eq \f((D, 2a) 
(( =  eq \f(((x) 2a ,D) =  eq \f(0.3 ( 10(3m ( 2 ( 0.6 ( 10(3m, 0.8m) 

= 4.5 ( 10(7 m  (Ans.) 
eq \o((,N) gvndz‡Ri e¨wZPvi cix¶vq cÖvß e¨wZPvi Svj‡i cici `ywU D¾¡j †Wvivi ga¨eZx© `~iZ¡ = †Wviv e¨eavb, (z = 2(x 


= 2 ( 0.3mm = 0.6mm = 6 ( 10(4m

wKš‘ gvkwd‡Ki e¨wZPvi cix¶vq,

wPiØ‡qi ga¨Kvi `~iZ¡, a( = 0.8 mm = 0.8 ( 10(3m

wPiØ‡qi n‡Z c`©vi ga¨Kvi `~iZ¡, D( = 1.2 m

e¨en„Z Avjvi Zi½‰`N©¨, ( = 4.5 ( 10(7m  [ KviY Df‡q GKB e‡Y©i Av‡jvK Øviv cix¶vwU m¤úbœ K‡i]

( gvkwd‡Ki e¨wZPvi cix¶vq cÖvß †Wviv e¨eavb,

(z( =  eq \f((D(, a() =  eq \f(4.5 ( 10(7m ( 1.2m, 0.8 ( 10(3m) = 6.75 ( 10(4m

j¶¨ Kwi, 6 ( 10(4m ( 6.75 ( 10(4m

ev, (z ( (z(
myZivs DÏxc‡Ki `yR‡b wbY©xZ `ywU D¾¡j †Wvivi ga¨eZx© `~iZ¡ GKB n‡e bv|

eq \o((((,cÖkœ(18) c`v_©weÁvb wefv‡Mi QvÎ KvRj GKw`b AcwUKm j¨v‡e Av‡jvi AceZ©‡bi cix¶v Kivi Rb¨ cÖwZ cm G 6000 jvBb wewkó †MÖwUs e¨envi Kij| GKeYx© Av‡jvi mvnv‡h¨ †m cÖ_g µ‡gi AceZ©b cwÆ 30( †Kv‡Y †`L‡Z †cj|
[w`bvRcyi miKvwi K‡jR]

K.
Av‡jvi mgeZ©b Kv‡K e‡j?
1

L.
†d«‡bj †kÖYxi AceZ©b ej‡Z Kx eySvq?
2

M.
AvcwZZ Av‡jvi Zi½‰`N©¨ KZ?
3

N.
AceZ©‡bi cwie‡Z© e¨wZPvi NUv‡Z †M‡j Kx Kx e¨e¯’v MÖnY Ki‡Z n‡eÑ e¨vL¨v Ki|
4

18 bs cÖ‡kœi DËi

eq \o((,K) ¯^vfvweK fv‡e Av‡jvi  eq \o((,E) ‡f±i wewfbœ w`‡K K¤úvqgvb| †h cÖwµqvq  eq \o((,E) †f±i‡K GKwU wbw`©ó w`‡K ev Gi mgvš—ivj eivei K¤úb¶g Kiv hvq, A_©vr  eq \o((,E) Gi K¤úb GKwU gvÎ K¤úbZ‡j mxgve× ivLv hvq Zv‡K Av‡jvi mgeZ©b e‡j|

eq \o((,L) †h mKj AceZ©b NUbvi †¶‡Î cÖwZeÜK ev wQ`ª n‡Z Av‡jvK Drm ev c`©v ev Df‡qB mmxg `~i‡Z¡ _v‡K †m mKj AceZ©b‡K †d«‡bj †kÖwYi AceZ©b e‡j|

eq \o((,M) GLv‡b †MÖwUs Dcv`vb, d =  eq \f(1,N) =  eq \f(1, ‰KK Š`NÆÅ wPGii msLÅv) 

=  eq \f(1, 6000 cm(1)  =  eq \f(1, 600000 m(1) 
AceZ©‡bi µg, n = 1

AceZ©b †KvY, ( = 30(
†ei Ki‡Z n‡e, AvcwZZ Av‡jvi Zi½‰`N©¨, ( = ?

Avgiv Rvwb, d sin( = n(
(( =  eq \f(dsin (,n)=   eq \f(1, 600000 m(1) (  eq \f( sin 30(,1) 
= 8.33 ( 10(7m (Ans.)

eq \o((,N) AceZ©‡bi cwie‡Z© e¨wZPvi NUv‡Z †M‡j KvQvKvwQ Aew¯’Z `ywU mgiƒc I AwZ m~² wP‡ii `iKvi n‡e| G‡¶‡Î GKwU GKeYx© Av‡jvi Drm e¨envi Ki‡Z n‡e| D³ Drm hv‡Z Dfq wPi n‡Z mg`~i‡Z¡ _v‡K, †mUv wbwðZ Ki‡Z n‡e| G‡Z wPiØq mymsnZ Av‡jvi Drmiƒ‡c wµqv Ki‡e| wPiØq †h cv‡Z Aew¯’Z †m cv‡Zi mgvš—iv‡j Ges wPiØq n‡Z wKQyUv `~‡i c`©v ¯’vcb Ki‡Z n‡e| G e¨e¯’vq c`©vq e¨wZPvi m¾v †`Lv hv‡e| e¨wZPvi cwÆ¸‡jvi cyi“Z¡ wbf©i Ki‡e e¨en„Z Av‡jvi Zi½‰`N©¨, wPiØq n‡Z c`©vi `~iZ¡ Ges wPiØ‡qi cvi¯úwiK `~i‡Z¡i Ici|  

eq \o((((,cÖkœ(19) cÖwZ †mw›UwgUv‡i 700 wU `vM wewkó GKwU mgZj AceZ©b †MÖwUs-Gi Ici Av‡jv †djv n‡j wØZxq µ‡gi Rb¨ AceZ©b †KvY 40( cvIqv †Mj|

[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, wm‡jU]

K.
n ( type Aa©cwievnx Kv‡K e‡j?
1

L.
D¾¡j I AÜKvi †Wvivi m„wói kZ© †jL|
2

M.
ewY©Z Av‡jvi Zi½‰`N©¨ wbY©q K‡iv|
3

N.
cÖwZ wgwjwgUv‡i †iLvi msL¨v Kxiƒc cwieZ©b Ki‡j AceZ©b †KvY A‡a©K n‡e? MvwYwZKfv‡e we‡k­lY K‡iv|
4

19 bs cÖ‡kœi DËi

eq \o((,K) weï× Aa©cwievn‡Ki (†hgb, wmwjKb) g‡a¨ cÂ‡hvRx c`v‡_©i ( †hgb, dmdivm) cigvYy wbqwš¿Zfv‡e wgwk‡q †h ewnR©vZ Aa©cwievnx ˆZwi Kiv nq, Zv‡K  n ( type Aa©cwievnx e‡j|

eq \o((,L) c`©vi Ici †h mKj we›`y‡Z ev Ae¯’v‡b mymsMZ DrmØq n‡Z AvMZ Av‡jvK Zi½Øq (  (Zi½‰`N©¨) Gi mgvb ev Gi mij ¸wYZK c_cv_©‡K¨ AvcwZZ nq †m Ae¯’vb¸‡jv‡Z D¾¡j †Wviv m„wó nq| Avi †h Ae¯’vb ¸‡jv‡Z Av‡jvK Zi½Øq  eq \f((,2) Gi mgvb ev Gi we‡Rvo ¸wYZK c_cv_©‡K¨ AvcwZZ nq †m ¯’vb¸‡jv‡Z AÜKvi †Wvivi m„wó nq| 

eq \o((,M) GLv‡b,

†MÖwUs Dcv`vb, d =  eq \f(1,N) =  eq \f(1,wPGii msLÅv) =  eq \f(1,`vGMi msLÅv) 

=  eq \f(1, 700 cm(1) =   eq \f(1, 70000 m(1) =  eq \f(1, 70000 ) m

µgmsL¨v, n = 2

AceZ©b †KvY, ( = 40(
†ei Ki‡Z n‡e, ewY©Z Av‡jvi Zi½‰`N©¨, ( = ?

Avgiv Rvwb, AceZ©b †MÖwUs G D¾¡jZvi kZ© Abyhvqx d sin ( = n( 

( ( =  eq \f(d sin(,n)=  eq \f(1, 70000 ) m (  eq \f(sin 40(,2) 

= 4.59 ( 10(6 m (Ans.)

eq \o((,N) cwiewZ©Z Ae¯’vq,

AceZ©b †KvY, (( =  eq \f((,2) =  eq \f(40(,2) = 20(
e¨en„Z Av‡jvi Zi½‰`N©¨, ( = 4.59 ( 10(6m (AcwiewZ©Z) 

G‡¶‡Î †MÖvwUs Dcv`vb d( n‡j,

d( sin (( = n(
ev, d( =  eq \f(n(,sin (() =  eq \f(2 ( 4.59 ( 10(6m, sin 20() = 2.684 ( 10(5m

cÖwZ wgUv‡i †iLvi msL¨v N( n‡j, d( =  eq \f(1, N() 
( N( =  eq \f(1, d() =  eq \f(1,2.684 ( 10(5 mm) = 3.726 ( 104 m(1

= 3.726 ( 101 mm(1

= 37.26 / mm 

cÖwZ wgwjwgUv‡i †iLvi msL¨vq cwieZ©b (n«vm) NUv‡Z n‡e


= N ( N( = 700/ cm ( 37.26 /mm 


= 70/mm – 37.26 /mm


= 32.74/mm

myZivs, cÖwZ wgwjwgUv‡i †iLvi msL¨v 32.74 n«vm Ki‡j AceZ©b †KvY c~‡e©i Zzjbvq A‡a©K n‡e|

eq \o((((,cÖkœ(20) Bqs Gi wØ-wPi cix¶vq `ywU wP‡ii ga¨eZx© `~iZ¡ 0.44 mm Ges wPi n‡Z c`©vi `~iZ¡ 1m. e¨en„Z Av‡jvi Zi½ ˆ`N©¨ 5890 Å Ges cix¶vwU evqy gva¨‡g m¤úbœ Kiv n‡q‡Q|

[cUzqvLvjx miKvwi K‡jR, cUzqvLvjx]

K.
Fermat Gi bxwZ †jL|
1

L.
†Kvb e¨w³i Pkgvi ¶gZv +5D Zvi †Pv‡Li Î“wU m¤ú‡K© Kx aviYv Kiv hvq|
2

M.
c`©vq †h †Wviv cvIqv hvq Zvi †h †Kvb GKwUi cÖ¯’ KZ?
3

N.
hw` cix¶vwU 1.44 cÖwZmvivs‡Ki †Kvb Zi‡j Kiv nq Z‡e †Wvivi cÖ‡¯’i †Kvb cwieZ©b n‡e wKbv| MvwYwZK hyw³mn we‡k­lY Ki|
4

20 bs cÖ‡kœi DËi

eq \o((,K)   Fermat Gi bxwZ n‡”Q, †Kv‡bv Av‡jvK iwk¥ hLb cÖwZdjb ev cÖwZmi‡Yi m~Î †g‡b †Kv‡bv mgZj c„‡ô cÖwZdwjZ ev cÖwZm„Z nq ZLb Zv me©`v ¶z`ªZg c_ AbymiY K‡i|

eq \o((,L) †Kv‡bv e¨w³i Pkgvi ¶gZv +5D Øviv †evSv hvq †jvKwUi e¨en„Z PkgvwU DËj‡jÝ Øviv ˆZwi| DËj †jÝ †Pv‡Li Awfmvix ¶gZv evov‡bvi Rb¨ mnvqK †jÝ wn‡m‡e †jvKwUi Pkgvq e¨envi Kiv n‡q‡Q| Gi A_© n‡jv †jvKwUi †Pv‡Li Awfmvix ¶gZv K‡g †M‡Q| †Pv‡Li Awfmvix ¶gZv K‡g †M‡j †Pv‡Li †h Î“wU nq Zv n‡jv `~i `„wó ev `xN© `„wó Î“wU| AZGe Zvi e¨en„Z Pkgv Øviv Zvi †Pv‡Li `xN©`„wó Î“wU m¤ú‡K© aviYv cvIqv hvq| 

eq \o((,M) †`Iqv Av‡Q,

wPiØ‡qi g¨aeZx© `~iZ¡, a = 0.44mm = 0.44 ( 10(3 m

wPi n‡Z c`©vi `~iZ¡, D = 1m

 Av‡jvi Zi½ ˆ`N©¨, ( = 5890 Å = 5890 ( 10(10 m

GKwU †Wvivi cÖ¯’, x = ?

Avgiv Rvwb, x =  eq \f(( D,2a) 
ev, x =  eq \f(5890 ( 10(10 ( 1, 2 ( 0.44 ( 10(3) 
( x = 6.693 ( 10(4m

eq \o((,N) ÔMÕ Ask n‡Z cvB, evqy gva¨‡g †Wvivi cÖ¯’, x = 6.693 ( 10(4 m

 †`Iqv Av‡Q,

evqy‡Z Zi½‰`N©¨, (a = 5890(A = 5890 ( 10(10m

Zi‡ji cÖwZmiv¼, (l = 1.44

Rvbv Av‡Q, evqyi cÖwZmiv¼, (a = 1 

Ges evqy‡Z Av‡jvi †eM, ca= 3 ( 108 ms(1
Avgiv Rvwb,  eq \f((a ,(l) =  eq \f(cl, ca)
ev, cl =  eq \f( (a ( ca, (l)
ev, cl =  eq \f( 1 ( 3 ( 108,1.44) 
( cl = 2.08 ( 108 ms(1
Avevi, Zi‡j Zi½‰`N©¨ (l n‡j,

cl = ((l .............(i)

ca = ((a ............(ii)

(i) ( (ii) bs mgxKiY n‡Z cvB,


eq \f(cl,ca) =  eq \f( (l, (a)

ev, (l =  eq \f(cl ( (a, ca) 

ev, (l =  eq \f( 2.08 ( 108 ( 5890 ( 10(10, 3 ( 108) 

( (l = 4.09 ( 10(7m

Zi‡ji c`©vi cÖ¯’ x( n‡j,

xl =  eq \f((l ( D, 2a) 
ev, xl =  eq \f(4.09 ( 10(7 ( 1, 2 ( 0.44 ( 10(3)  = 4.64 ( 10(4m

AZGe cix¶vwU 1.44 cÖwZmivs‡Ki †Kv‡bv Zi‡j Kiv n‡j †Wvivi cÖ¯’ (6.693 ( 10(4 ( 4.64 ( 10(4)m ev 0.205mm e„w× cv‡e|
eq \o((((,cÖkœ(21) wmqv‡gi GKwU AceZ©b †MÖwUs Av‡Q hvi cÖwZ †mw›UwgUv‡i 5000 †iLv Av‡Q| Gi Dci 5896Å Zi½‰`N©¨i Av‡jv cwZZ nq| Ab¨w`‡K wmRv‡bi GKwU AceZ©b †MÖwUs Av‡Q hvi cÖwZ †mw›UwgUv‡i 4.2 ( 103 †iLv i‡q‡Q| Gi Dci 2000 Å Zi½‰`‡N©¨i Av‡jv cwZZ nq|
[Bw¤úwiqvj K‡jR, XvKv]

K.
nvB‡M‡bi bxwZ wjL|
1

L.
wec` ms‡K‡Zi Rb¨ jvj Av‡jv e¨envi Kiv nq †Kb?
2

M.
wmqv‡gi †¶‡Î cÖ_g Ae‡gi Rb¨ AceZ©b †KvY wbY©q Ki|
3

N.
wmRv‡bi cix¶‡Y Zi½‰`‡N©¨i Kx ai‡bi cwieZ©b n‡j wmqvg I wmRvb Df‡qB cix¶‡Y wØZxq Ae‡gi Rb¨ AceZ©b GKB n‡e?
4

21 bs cÖ‡kœi DËi

eq \o((,K) †Kvb GKwU Zi½gy‡Li Dci Aew¯’Z †MŠY Drm¸‡jv †_‡K m„ó Zi½gvjv‡K ¯úk© K‡i GKwU Zj A¼b Ki‡j H ZjB H mg‡qi Zi½gy‡Li bZzb Ae¯’vb wb‡`©k K‡i| 

eq \o((,L) `„k¨gvb Av‡jvK Zi‡½i g‡a¨ jvj Av‡jvi Zi½ ˆ`N©¨ me‡P‡q †ewk Ges Gi we”QziY me‡P‡q Kg ZvB jvj Av‡jv A‡bK `~i †_‡K `„k¨gvb nq| GKvi‡Y wec` ms‡K‡Zi Rb¨ jvj Av‡jv e¨envi Kiv nq| 

eq \o((,M) †`Iqv Av‡Q,

cÖwZ †mw›UwgUv‡i †iLv, N = 5000 †iLv/ cm = 5 ( 103 / cm

( N = 5 ( 105  ‡iLv/ m

†iLvwP‡ii †ea, a =  eq \f(1,N) =  eq \f(1, 5 ( 105) = 2 ( 10(6m

Zi½‰`N©¨, ( = 5896 Å = 5896 ( 10(10m.

cÖ_g Ae‡gi Rb¨, n = 1

AceZ©b †KvY, ((1 = ?

n- Zg Aeg we›`yi Rb¨ AceZ©b †KvY ((n n‡j, 

Avgiv Rvwb,


a sin ((n = (2n + 1)  eq \f((,2) 

ev, sin((n =  eq \f((2n + 1)(, 2a) 

( sin((n =  eq \b\bc(\f(2 ( 1 + 1, 2a)) ( =  eq \f(3(,2a) 

((1 = sin(1  eq \b\bc(\f(3 ( 5896 ( 10(10, 2 ( 2 ( 10(6)) 



= sin(1 (0.4422)


(((1 = 26. 24(   (Ans.)
eq \o((,N) †`Iqv Av‡Q, 

wmqv‡gi AceZ©b †MÖwUs- G cÖwZ †mw›UwgUv‡i †iLvi msL¨v 

N = 5000 †iLv/cm

= 5(105 †iLv/ m

†iLvwP‡oi †ea, a =  eq \f(1,N) =  eq \f(1, 5 ( 105) = 2 ( 10(6m 

Zi½‰`N©¨, ( = 5896 ( 10–10m, 2q Ae‡gi Rb¨, n = 2

AceZ©b †KvY, ((2 = ?

wmRv‡bi AceZ©b †MÖwUs-G cÖwZ †mw›UwgUv‡i †iLv msL¨v

N = 4.2 (103 †iLv/cm. = 4.2 ( 105 †iLv/ m.

†iLv wP‡ii †ea, a = eq \f(1,N) =  eq \f(1,4.2 (105) = 2.38 ( 10–6m
Zi½‰`N©¨, ( = 2000Å, 2q Ae‡gi Rb¨ n = 2, 

cwiewZ©Z Zi½‰`N©¨, (( = ?

wmqv‡gi AceZ©b †MÖwUs Gi †¶‡Î,

a sin((2 = (2n + 1)  eq \f((,2) 
ev, ((2 = sin(1  eq \b\bc\{(\f((2 ( 2 + 1) ( 5896 ( 10(10, 2 ( 2 ( 10(6)) 
(((2 = sin(1 ( 0.737) = 47.5(
cÖkœg‡Z, wmRv‡bi AceZ©b †MÖwUs Gi †¶‡Î,

a sin((2 = ( 2n + 1)  eq \f(((,2) 
ev, sin (47.5() =  eq \f((2 ( 2 + 1)((, 2 ( 2.38 ( 10(6)  
ev, (( =  eq \f( 2 ( 2.38 ( 10(6 ( sin ( 47.5(), 5) 
((( = 7.016 ( 10(7
wmRv‡bi cix¶‡Y Zi½‰`N©¨ {(7.016 ( 2) ( 10(7}m 


ev, 5.016 ( 10(7m evov‡Z n‡e|

eq \o((((,cÖkœ(22) j¨ve‡iUwi‡Z Bqs Gi wØ-wPi cix¶v Kivi mgq Zvwbqv †`Lj wPi n‡Z 1.5m `~‡i c`©vi Dci ch©vqµwgK D¾¡j I AÜKvi †Wviv m„wó n‡q‡Q| †m wPi `ywUi ga¨eZx© 1.5mm `~iZ¡ w¯’i †i‡L †Wvivi e¨eavb cwigvc Kij|
[K¨v›Ub‡g›U K‡jR, h‡kvi]

K.
dvg©v‡Ui bxwZ wee„Z Ki|
1

L.
cwi®‹vi AvKvk bxj †`Lvq †KbÑ e¨vL¨v Ki|
2

M.
DÏxc‡K cwigvcK…Z †Wvivi e¨eavb 0.35 mm n‡j e¨en„Z Av‡jv‡Ki Zi½‰`N©¨ KZ?
3

N.
Ab¨ wk¶v_©x Zzwj ejj, c`©vi `~iZ¡ wØ¸Y Ki‡j †Wvivi e¨eavb wØ¸Y nq Zvi K_vi mZ¨Zv hvPvB Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Av‡jvKiwk¥ hLb cÖwZdjb ev cÖwZmi‡Yi m~Î †g‡b †Kvb mgZj c„‡ô cÖwZdwjZ ev cÖwZmwiZ nq ZLb Zv me©`v ¶z`ªZg c‡_ AbymiY K‡i| 

eq \o((,L) cwi®‹vi AvKvk bxj †`Lvq Av‡jvi we‡¶c‡bi Kvi‡Y| m~‡h©i Av‡jvi g‡a¨ †h mvZwU e‡Y©i Av‡jv i‡q‡Q, Zvi g‡a¨ jvj Ges Gi KvQvKvwQ Zi½‰`‡N©¨i Av‡jvmg~‡ni hLb eqygÛ‡j cÖ‡ek K‡i ZLb G‡`i we‡¶cY AZ¨š— Kg nq| ZvB Giv evqygÛ‡ji Aci cvk w`‡q c„w_ex n‡Z †ei n‡q hvq| Avevi, †e¸bx Av‡jvi we‡¶cY N‡U AZ¨š— †ewk, ZvB GwUI `k©‡Ki ( gvbyl) †Pv‡L cÖ‡ek bv K‡i evqygÛj †_‡K †ei n‡q hvq| Z‡e bxj Av‡jvi Zi½‰`N©¨ Ggb †hb Zv h_vh_fv‡e we‡¶wcZ n‡q f‚c„ô¯’ gvby‡li †Pv‡L cÖ‡ek K‡i| G Kvi‡YB cwi®‹vi AvKvk bxj †`Lvq| 
eq \o((,M) †`Iqv Av‡Q, 

wPiØq n‡Z c`©vi `~iZ¡, D = 1.5 m

wPiØ‡qi ga¨Kvi `~iZ¡, a = 1.5 mm = 1.5 ( 10(3m
†Wviv e¨eavb, (z = 0.35 mm = 0.35 ( 10(3m

†ei Ki‡Z n‡e, e¨en„Z Av‡jvi Zi½‰`N©¨, ( = ?

Avgiv Rvwb, (z =  eq \f((D, a) 
( ( =  eq \f(((z)a,D) =  eq \f(0.35 ( 10(3m ( 1.5 ( 10(3m, 1.5m) 

= 3.5 ( 10(7m (Ans.)

eq \o((,N) c~‡e©i Zzjbvq wØ¸Y n‡j,

wPiØq n‡Z c`©vi `~iZ¡ `uvov‡e,

D( = 2D = 2 ( 1.5 m = 3m

G‡¶‡Î e¨en„Z Av‡jvi Zi½‰`N©¨, ( = 3.5 ( 10(7m (AcwiewZ©Z)

wPiØ‡qi ga¨Kvi `~iZ¡, a = 1.5 ( 10(3m (AcwiewZ©Z)
G‡¶‡Î, †Wviv e¨eavb, (z( =  eq \f((D(,a) 

=  eq \f(3.5 ( 10(7 m ( 3m, 1.5 ( 10(3m) = 7 ( 10(4m

j¶¨Kwi,  eq \f( bZzb ˆWviv eÅeavb( (z(, cƒGeÆi ˆWviveÅeavb( (z) =  eq \f( 7 ( 10(4m, 3.5 ( 10(4m) = 2

myZivs, c`©vi `~iZ¡ wØ¸Y Ki‡j †Wviv e¨eavb wØ¸Y nq| A_©vr Zzwji K_vq mZ¨Zv i‡q‡Q|

eq \o((((,cÖkœ(23) GKwU mgZj `c©‡Yi Ici GKwU mgZj Zi‡½i Av‡jvKiwk¥ ¸”Q i †Kv‡Y AvcwZZ n‡jv| G‡¶‡Î Av‡jvKiwk¥¸”Q r †Kv‡Y cÖwZdwjZ n‡jv|
[gqgbwmsn Mvj©m K¨v‡WU K‡jR]

K.
Zi½gyL Kx?
1

L.
†Kv‡bv e¯‘i Qvqvi cÖvš—fvM Zx² nq bv †Kb? e¨vL¨v Ki|
2

M.
nvB‡M‡bi bxwZi mvnv‡h¨ †`LvI †h, i = r
3

N.
DÏxc‡Ki Av‡jv‡K †`LvI †h, AvcwZZ Zi½gyL cÖwZdwjZ Zi½gy‡Li mv‡_ (180( ( 2i) †KvY Drcbœ K‡i|
4

23 bs cÖ‡kœi DËi

eq \o((,K) †Kvb Zi‡½i Dci Aew¯’Z mg`kv m¤úbœ KYv¸‡jvi MwZc_‡K Zi½gyL e‡j| 

eq \o((,L) cÖwZeÜ‡Ki avi †Nu‡l hvevi mgq Av‡jvi MwZc_ wKQzUv †eu‡K hvq| wKQz Av‡jvK Zi½ g~j MwZc‡_i GK cv‡k Ges wKQz Av‡jvK-Zi½ Ab¨ cv‡k †eu‡K hvq| Qvqvi mxgvi mvgvb¨ wfZi ch©š— wKQzUv Av‡jvK cÖvej¨ †`Lv hvq| Qvqvi mxgv‡iLvi wVK evB‡iI Av‡jv cwZZ nq| wKš‘ G AÂ‡ji Av‡jvi D¾¡jZv me©Î mgvb bq| G AÂ‡j Av‡jv Avuav‡ii cwÆ m„wó nq& Gme Kvi‡Y Qvqv †hiƒc nIqv DwPZ †miƒc nq bv| Qvqvi mxgv‡iLvI ¯úó nq bv| myZivs Av‡jvi AceZ©‡bi Kvi‡YB †Kv‡bv e¯‘ Qvqvi cÖvš—fvM Zx¶è nq bv|

[image: image9.bmp]eq \o((,M) 

aiv hvK, GK ¸”Q mgZj Zi½ GKwU `c©‡Yi (MM() Ici wZh©Kfv‡e AvcwZZ n‡”Q| wP‡Î, Zi½¸‡”Qi `ywU iwk¥ (AB, CD) †`Lv‡bv n‡q‡Q| †Kv‡bv GK mg‡q, BD Zi½gy‡Li B we›`y `c©‡Y AvcwZZ| CD-†K evov‡j GwU `c©Y‡K E we›`y‡Z †Q` K‡i| B-†K †K›`ª K‡i DE-Gi mgvb e¨vmva© wb‡q GKwU Pvc (FG) AvuKv n‡jv| E n‡Z FG-Gi Ici EH ¯úk©K AvuKv n‡jv| BH †hvM Kiv n‡jv| 

awi, t mg‡q D we›`y E we›`y‡Z †cŠ‡Q| mvg‡bi w`‡K AMÖmi nevi AcviMZvi Kvi‡Y, G mg‡q, B n‡Z wbtm„Z GKwU DcZi½ (cÖwZdwjZ iwk¥) FG Ae¯’v‡b Av‡m| A_©vr t mgq c‡i D P‡j hvq E Ae¯’v‡b, B P‡j hvq H Ae¯’v‡b| AZGe, BD Zi½gyL t mgq c‡i EH Ae¯’vb †bq| B I E we›`y‡Z `c©‡Yi Ici BI I EJ j¤^ AvuKv n‡jv| AB, DE AvcwZZ iwk¥| BH, EK cÖwZdwjZ iwk¥| 

GLb AvcZb †KvY, (ABI = i = 90( ( (IBD = (DBE


(( Zi½gyL ( iwk¥)

ev, i = (DBE ................... (i)

cÖwZdjb †KvY, (KEJ = r = 90( ( (JEH = (HEB


ev, r = (HEB ..................... (ii)

(BDE I (BHE Df‡qB mg‡KvYx wÎfzR, (((BDE = (BHE = 1 mg‡KvY|)

(BDE n‡Z, sin(DBE =  eq \f(DE,BE) ................ (iii)

(BHF n‡Z, sin(HEB =  eq \f(BH,BE) ............... (iv)

((DBE = (HEB ............... (v)  [( DE = BH]

(i), (ii) I (v) n‡Z, i = r

A_©vr AvcZb †KvY = cÖwZdjb †KvY [†`Lv‡bv n‡jv]

eq \o((,N) ÔMÕ G cÖ`wk©Z wPÎwU‡K wb‡æv³iƒ‡c AsKb Kwi (cwiewa©Z I ms‡kvwaZ AvKv‡i)

[image: image10.jpg]L LI — —

SN M





GLv‡b BD n‡jv AvcwZZ Zi½gyL Ges EH n‡jv cÖwZdwjZ Zi½| G‡`i g‡a¨Kvi †KvY wbY©q K‡í BD †K Ges EH †K ewa©Z Kwi †hb Zviv ci¯úvi L we›`y‡Z †Q` K‡i| Zvn‡j (BLE wbY©q Ki‡Z n‡e|

(BHE-G (HBE = i Ges (HEB = r

( (BHE= 180(( (HBE((HEB [wÎfz‡Ri wZb †Kv‡Yi mgwó 180(]

= 180( ( i ( r


= 180( ( i ( i [( i = r]


= 180( ( 2i

myZivs, AvcwZZ Zi½gyL cÖwZdwjZ Zi½gy‡Li mv‡_ (180((2i) †KvY Drcbœ K‡i|   
eq \o((((,cÖkœ(24) W. ivRb mv‡ne GKRb M‡elK| wZwb 5000Å Zi½ ˆ`‡N©¨i Av‡jv 1 mm cÖ¯’wewkó GKK wP‡i †dj‡j ch©‡e¶Y Z‡j GKwU eY©vjx †`L‡Z cvb| AZtci 10.5 mm e¨eav‡b c~‡e©i Abyiƒc Ab¨ GKwU wPi cvkvcvwk †i‡L GKB Av‡jv e¨envi K‡i j¶¨ Ki‡jb Av‡Mi eY©vjxwU bZzb iƒc aviY K‡i| wPi n‡Z ch©‡e¶YZ‡ji `yiZ¡ 1 m|
[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv]

K.
b~¨bZg wePz¨wZ †KvY Kx? 
1

L.
A¯—Mvgx m~h© †`L‡Z jvj †Kb? 
2

M.
W. ivRb mv‡ne cÖ_g cix¶‡Y wØZxq Ae‡gi Rb¨ wePz¨wZ †KvY KZ cv‡eb? 
3

N.
Dfq cix¶vq cÖvß djvd‡ji wfbœZvi KviY Zz‡j ai|
4

24 bs cÖ‡kœi DËi

eq \o((,K) GKwU wcÖR‡gi †¶‡Î wePz¨wZ †Kv‡Yi GKwU me©wbæ gvb Av‡Q| G gvb‡K b~¨bZg wePz¨wZ †KvY e‡j|  

eq \o((,L) A¯— hvIqvi mgq m~h© w`Mš—‡iLvi KvQvKvwQ _v‡K| G mgq m~h© n‡Z AvMZ mv`v Av‡jv hLb evqygÛ‡j cÖ‡ek K‡i ZLb GK ¯—i n‡Z Aci ¯—‡i cÖ‡ek Ki‡Z †e¸bx, bxj, Avmgvbx, meyR, njy`-G mKj iwk¥i Lye †ewk we‡¶cY N‡U e‡j Giv `k©‡Ki †PvL ch©š— †cŠQvq bv| wKš‘ jvj Ges Kgjv e‡Y©i iwk¥i we‡¶cY A‡bK Kg N‡U, ZvB Giv †kl ch©š— `k©‡Ki †Pv‡L G‡m †cŠQvq Ges cÖ‡ek K‡i| G Kvi‡Y A¯—Mvgx m~h© jvj †`Lv hvq| 

eq \o((,M) W. ivRb mv‡n‡ei cÖ_g cix¶vwU n‡jvÑ GKK wP‡ii `i“b AceZ©‡bi cix¶v|
G cix¶‡Y, e¨en„Z Av‡jvi Zi½‰`N©¨, ( = 5000Å 


= 5000Å  ( 10(10m



= 5 ( 10(7m

wP‡ii cÖ¯’, a = 1mm = 10(3m

( Ae‡gi µgmsL¨v, n = 2 (( wØZxq Aeg)

†ei Ki‡Z n‡e, wePz¨wZ †KvY ev AceZ©b †KvY, ( = ? 

Avgiv Rvwb, GKK wP‡ii `i“b AceZ©‡bi Ae‡gi kZ© Abyhvqx 


asin( = n(

ev, sin( =  eq \f(n(,a) =  eq \f(2 ( 5 ( 10(7m, 10(3m) = 10(3
( ( = sin(1(10(3m) = 0.057( (Ans.)  
eq \o((,N) W. ivRb mv‡n‡ei cÖ_g cix¶vwU wQjÑ GKK wP‡ii `i“b AceZ©b| G cix¶vq wP‡ii msL¨v GKwU| wKš‘ wØZxq cix¶vq Abyiƒc Av‡iKwU wPi cvkvcvwk ivLvi cix¶vwU n‡q †M‡jv Bqs-Gi wØwPi cix¶v|

GKK wP‡ii `i“b AceZ©‡bi cix¶vq c`©vq †h D¾¡j I Aby¾¡j †Wvivmg~n cvIqv hvq †m¸‡jvi cÖk¯—Zv mgvb nq bv| †K›`ªxq †Wvivi cÖk¯—Zv Ges D¾¡j¨ me‡P‡q †ewk nq| wKš‘ cieZ©x Dj¤^  †Wviv¸‡jvi cÖk¯—Zv Ges J¾¡j¨ e¨vcK nv‡i Kg‡Z _v‡K| wb‡æ G welqwU Av‡cw¶K ZxeªZv ebvg AceZ©b †Kv‡Yi †j‡L †`Lv‡bv n‡jv: 


[image: image3]
wKš‘ Bqs-Gi wØwPi cix¶vq, D¾¡j I Aby¾¡j me¸‡jv †Wvivi cÖ¯’ mgvb nq Ges c`©vi Ici wb‡æv³ ai‡Yi m¾ve¨e¯’v cvIqv hvq|

GLv‡b me¸‡jv D¾¡j †Wvivi J¾¡j¨ mgvb nq| DÏxc‡Ki Z_¨ e¨envi K‡i Bqs-Gi wØwPi cix¶vq cÖvß †Wvivi cÖ¯’ GLv‡b wbY©q Kwi| 

DÏxcKg‡Z, wPiØq n‡Z c`©vi `~iZ¡, D = 1m 

wPiØ‡qi e¨eavb, a = 10.5 mm = 10.5 ( 10(3m

e¨en„Z Av‡jvi Z½i‰`N©¨, ( = 5 ( 10(7m

( cÖwZwU †Wvivi cÖ¯’, (x =  eq \f((D,2a)=  eq \f(5 ( 10(7m ( 1m,2 ( 10.5 ( 10(3m) 

= 2.38 ( 10(5m  

eq \o((((,cÖkœ(25) Bqs Gi wØ-wPi cix¶vq `ywU wP‡ii ga¨eZ©x `~iZ¡ 0.5 mm| wPi n‡Z c`©vi `~iZ¡ 1.5m| †K›`ªxq D¾¡j cwÆ n‡Z 15-Zg D¾¡j cwÆi `~iZ¡ 12.6 mm|
[W. gvneyeyi ingvb †gvj­v K‡jR]

K.
mgveZ©b Kx? 
1

L.
wec` ms‡K‡Z jvj Av‡jv e¨envi Kiv nq †Kb? 
2

M.
DÏxc‡K e¨en„Z GKeY©x Av‡jvi Zi½ ˆ`N©¨ KZ? 
3

N.
DÏxc‡Ki ewY©Z cix¶YwU cvwb‡Z  eq \b\bc\(((w = \f(4,3)) m¤úbœ Ki‡j †Wviv cÖ‡¯’i cwieZ©b NU‡e wKbv MvwYwZKfv‡e we‡k­lY Ki|
4

25 bs cÖ‡kœi DËi

eq \o((,K) †h cÖwµqvq wewfbœ Z‡j K¤úgvb Av‡jvK Zi½‡K GKwU wbw`©ó Zj eivei K¤úb¶g Kiv hvq Zv‡K Av‡jv‡Ki mgveZ©b e‡j| 

eq \o((,L) we`c ms‡K‡Z jvj Av‡jv e¨envi Kivi cÖavb KviY Gi Kg wePz¨wZ|  

GLb `„k¨gvb †h †Kvb e‡Y©i Av‡jvi g‡a¨ jvj e‡Y©i Av‡jvi Zi½‰`N©¨ me‡P‡q †ewk, A_©vr †h †Kvb gva¨‡g jvj Av‡jvi Rb¨ gva¨‡gi cÖwZmibvsK Kg nq| myZivs cÖwZmi‡Yi d‡j jvj e‡Y©i Av‡jvi wePz¨wZ me‡P‡q Kg, A_©vr evqy gva¨‡g Av‡jvi hvIqvi c‡_ cÖwZmwiZ n‡jI me‡P‡q Kg euvK‡e| GRb¨ wec` ms‡K‡Zi Av‡jv A‡bK `~i n‡Z †`Lv hv‡e|

Gme Kvi‡Y wec` ms‡K‡Z jvj Av‡jv e¨envi Kiv nq| 

eq \o((,M) GLv‡b, 
†Wvivi µg, n = 15


wPi `ywUi ga¨eZ©x `~iZ¡, d = 0.5 mm   = 5 ( 10(4m


wPi n‡Z c`©vi `~iZ¡, D = 1.5 m
†K›`ªxq D¾¡j cwÆ n‡Z 15 Zg D¾¡j cwÆi `~iZ¡, 

(x = 12.6mm   = 12.6 ( 10(3m

e¨en„Z Av‡jvvi Zi½‰`N©¨, ( = ?  
Avgiv Rvwb, (x =  eq \f(n(D,2d) 
ev, ( =  eq \f(2d(x,nD) 

=  eq \f(2 ( 5 ( 10(4 ( 12.6 ( 10(3,15 (( 1.5) 

= 5.6 ( 10(7m (Ans.)
eq \o((,N) DÏxc‡Ki ewY©Z cix¶YwU cvwb‡Z m¤úbœ Ki‡j †Wvivi cÖ¯’ cwieZ©b n‡e KviY cvwb‡Z cÖwZmibvsK cwieZ©b nIqv‡Z Av‡jvi †eM Ges Zi½‰`N©¨ cwieZ©b nq| 

GLb cwi¶YwU‡Z e¨en„Z Av‡jvi Z½‰`N©¨, ( = 5.6 ( 10(7m

Rvbv Av‡Q, Av‡jvi †eM, c = 3 ( 108ms(1
myZivs e¨en„Z Av‡jvi K¤úvsK f n‡j, 


f =  eq \f(c,()=  eq \f(3 ( 108,5.2 ( 10(7) 


= 5.357 ( 1014Hz

GLb cvwb‡Z cÖwZmiYvsK (w =  eq \f(4,3)  = 1.33

e¨en„Z Av‡jvi K¤úv¼, f = 7.143 ( 1013Hz

( cvwb‡Z Av‡jvi †eM Cw Ges Zi½ ˆ`N©¨, (w n‡j, 
cw = f(w
GLb, (w =  eq \f(c,cw)  =  eq \f(c,f(w)
ev, (w =  eq \f(c,f(w) =  eq \f(3 ( 108,5.357 ( 1014 ( 1.33) 
            = 4.21 ( 10(7m

Zvn‡j, cvwb‡Z cwi¶YwU m¤úbœ Ki‡j cwiewZ©Z †Wvivi cÖ¯’ xn n‡j,

xn =  eq \f(n(wD,2d) 
    =  eq \f(15 ( 4.21 ( 10(7 ( 1.5,2 ( 5 ( 10(4) = 9.473 ( 10(3m

A_©vr ¯úóZ: 9.473 ( 10(3m < 12.6 ( 10–3m

( †`Lv hv‡”Q cvwb‡Z cwi¶YwU m¤úbœ Ki‡j †Wvivi cÖ¯’ c~‡e©i Zzjbvq n«vm cv‡”Q| 

eq \o((((,cÖkœ(26) Bqs Gi wØ-wPo cix¶vq wPoØ‡qi ga¨eZ©x `yiZ¡ 0.4nm Ges cici 12wU AÜKvi †Wvivi ga¨eZ©x `~iZ¡ 10mm cix¶vq wP‡Îi b¨vq Zi½ ˆ`N©¨ wewkó Av‡jvi e¨envi Kiv nq|


[image: image4]
 [ewikvj miKvwi gwnjv K‡jR]

K.
nvB‡M‡bi bxwZwU wee„Z Ki|
1

L.
wKfv‡e GKwU †jÝ kbv³ Kiv hvq? 
2

M.
cix¶vq wPo I c`©vi ga¨eZ©x `~iZ¡ wbY©q Ki|
3

N.
cix¶vwU‡K 1.40 cÖwZmivsK wewkó gva¨‡g wb‡q †M‡j e¨wZPvi m¾vi wK cwieZ©b n‡e MvwYwZK we‡k­lY Ki|
4

26 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv GKwU Zi½gy‡Li Dci Aew¯’Z cÖwZwU we›`y K¤úb ev Av‡›`vj‡bi GK GKwU Drm wn‡m‡e KvR K‡i| H †MŠY Drm †_‡K m„ó Zi½gvjv g~j Zi‡½i mgvb †e‡M mvg‡bi w`‡K AMÖmi nq| †h‡Kv‡bv mg‡q Hme †MŠY Zi½gvjv‡K ¯úk© K‡i GKwU Zj A¼b Ki‡j H ZjB H mg‡qi Zi½gy‡Li bZzb Ae¯’vb wb‡`©k K‡i| 
eq \o((,L) †j‡Ýi AwZ wbK‡U GKwU e¯‘ ivL‡j †h Aev¯—e I †mvRv cÖwZwe¤^ m„wó nq, Zvi AvKvi †`‡L †jÝ †Pbv hvq| cÖwZwe¤^ e¯‘i AvKv‡ii †P‡q eo n‡j †jÝwU DËj| c¶vš—‡i, cÖwZwe¤^ e¯‘i AvKv‡ii †P‡q †Qv&U n‡j †jÝwU AeZj|  
eq \o((,M) †`Iqv Av‡Q,
wPoØ‡qi ga¨eZ©x `yiZ¡, d = 0.4 nm = 0.4 ( 10(9m

cici 12wU AÜKvi †Wvivi

ga¨eZ©x `~iZ¡, x12 = 10 mm = 10 ( 10(3m. 

Zi½ ˆ`N¨, ( = 4500  eq \o(o,A)  = 4500 ( 10(10m

wPi I c`©vi ga¨eZ©x `~iZ¡, D = ? 

GLb, †Wviv cÖ¯’, x =  eq \f(x12,12 ( 2)  =  eq \f(10 ( 10(3,12 ( 2) 

( x = 4.17 ( 10(4m


= 0.417 mm

Avevi, 
x =  eq \f(D(,2d) 

ev, D =  eq \f(2xd,() 

ev, D =  eq \f(2 ( 4.17 ( 10(4 ( 0.4 ( 10(9,4500 ( 10(10) 

( D = 7.41 ( 10(7m (Ans.)
eq \o((,N) †`Iqv Av‡Q,


wPoØ‡qi ga¨eZ©x `~iZ¡, d = 0.4 nm



= 0.4 ( 10(9m


Zi½‰N©¨, ( = 4500A(  = 4500 ( 10(10m

cÖwZmiv¼, ( = 1.4 

GLb, 
Zi½ k~b¨ gva¨g †_‡K (

cÖwZmiv¼ wewkó gva¨g cÖ‡ek Ki‡j, 


( =  eq \f(kƒbÅ gvaÅGg Ziã ˆeM, Aci gvaÅGg Ziã ˆeM)

ev, Aci gva¨‡g Zi½ †eM, c( =  eq \f(3 ( 108,1.4) 


= 2.14 ( 108m/s

Avevi k~b¨ gva¨‡g


Zi½ †eM = K¤úv¼ ( Zi½ ˆ`N©¨


ev, c = f(

ev, f =  eq \f(3 ( 108,4500 ( 10(10) 

( f = 6.67 ( 1014Hz

Avevi, Aci gva¨‡g,


Zi½ †eM = K¤úv¼ ( Zi½‰`N©¨


ev, C( = f((

ev, (( =  eq \f(2.14 ( 108,6.67 ( 1014) 

( (( = 3.21 ( 10(7m

AZGe, †Wviv cÖ¯’, x =  eq \f(D(,2d) 

=  eq \f(7.4 ( 10(7 ( 3.21 ( 10(7, 2 ( 0.4 ( 10(9) 

= 2.96 ( 10(4m


= 0.296 mm

( cwiewZ©Z †Wviv cÖ¯’ = (0.417 ( 0.296)mm 


= 0.121 mm (Ans.)   

eq \o((((,cÖkœ(27) Bqs Gi wØ-wPi cix¶vq wPi `ywUi ga¨eZ©x `~iZ¡ 0.03 cm| GKwU GKeY©x Av‡jv Øviv G‡`i Av‡jvwKZ Kiv n‡jv| wPo n‡Z 0.3m `~i‡Z¡ c`©vi Ici †Wvivi cÖ¯’ 2.95 ( 10(4 m cvIqv †Mj|
[PÆMÖvg K‡jwR‡qU ¯‹zj]

K.
mgZj Zi½gyL Kv‡K e‡j?
1

L.
e¨wZPv‡ii mv‡_ mym½Z Dr‡mi m¤úK© Kx?
2

M.
e¨en„Z Av‡jvi Zi½ ˆ`N©¨ KZ? 
3

N.
8850(A Zi½‰`‡N©¨i Av‡jvi e¨envi K‡i GKB †Wviv cÖ¯’ cvIqvi †¶‡Î c`©vi `~i‡Z¡i Kxiƒc cwieZ©b Ki‡Z n‡e MvwYwZKfv‡e we‡k­lY Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K) Av‡jvK Drm cÖK…Zc‡¶ (Really) ev Kvh©Z (virtually) A‡bK `~‡i Ae¯’vb Ki‡j Giƒc Drm n‡Z AvMZ Av‡jvK Zi‡½i †¶‡Î G‡KKwU mgZ‡ji Dci¯’ gva¨‡gi KYvmg~n mg`kvq _v‡K| ZLb G mgZj¸‡jvi cÖwZwU‡K G‡KKwU mgZj Zi½gyL e‡j| 

eq \o((,L) Av‡jvi e¨wZPvi m„wói Rb¨ e¨envh© Av‡jvK DrmØ‡qi †¶‡Î (i) Av‡jvK Zi½Ø‡qi GKB Zi½‰`N©¨ _vK‡Z n‡e|

(ii) Av‡jvK Zi½Øq GKB `kvq ev wbw`©ó `kv cv_©‡K¨ wbtm„Z n‡Z n‡e|

G `kv-cv_©K¨ memg‡qi Rb¨ eRvq _vK‡Z n‡e| G¸‡jv mym½Z Av‡jvK Dr‡mi ˆewkó¨| myZivs Av‡jvi e¨wZPvi m„wói Rb¨ `ywU mymsMZ Av‡jvK Drm Acwinvh©|  

eq \o((,M) †`Iqv Av‡Q, Bqs-Gi wØwPi cix¶vq,

wPiØ‡qi ga¨Kvi `~iZ¡, a = 0.03 cm = 0.03 ( 10(2m

wPiØq n‡Z c`©vi `~iZ¡, D = 0.3 m
†Wvivi cÖ¯’, (x = 2.95 ( 10(4m
†ei Ki‡Z n‡e, e¨en„Z Av‡jvi Zi½ ˆ`N©¨, ( = ? 

Avgiv Rvwb, (x =  eq \f((D,2a) 
( ( =  eq \f(((x)2a,D) =  eq \f(2.95 ( 10(4m ( 2 ( 0.03 ( 10(2m,0.3m) 

= 5.9 ( 10(7m (Ans.)  

eq \o((,N) cwiewZ©Z Ae¯’vq,

e¨en„Z Av‡jvi Zi½‰`N©¨, (( = 8850A( = 8850 ( 10(10m


= 8.85 ( 10(7m
†Wviv cÖ¯’, (x = 2.95 ( 10(4m (AcwiewZ©Z)

G‡¶‡Î wPiØq n‡Z c`©vi `~iZ¡ D( n‡j, (x =  eq \f(((D(,2a) 
( D( =  eq \f(((x)2a,(() =  eq \f(2.95 ( 10(4m ( 2 ( 0.03 ( 10(2m,8.85 ( 10(7m) 

= 0.2 m

myZivs, 8850A( Zi½ ˆ`‡N©¨i Av‡jv e¨envi K‡i GKB †Wviv cÖ¯’ cvIqvi †¶‡Î c`©vi `~iZ¡ cwieZ©b Ki‡Z n‡e ( = D ( D( 

= 0.3 m ( 0.2m = 0.1 m  

eq \o((((,cÖkœ(28) d«bndvi †kÖwYi AceZ©‡b mgvš—ivj Av‡jvKiwk¥ e¨envi Kiv nq| †Zvgvi Kv‡Q 10cm Ges 20cm eµZvi e¨vmv‡a©i GKwU D‡fvËj †jÝ Ges 560nm Zi½ ˆ`‡N©¨i GKeY©x Av‡jvK Drm I cÖwZ †mw›UwgUv‡i 4000 `vM hy³ GKwU AceZ©b †MÖwUs Av‡Q| †jÝwUi mvnv‡h¨ Zzwg mgvš—ivj iwk¥ Drcbœ K‡i AceZ©b cix¶v Ki‡j| Kuv‡Pi †¶‡Î ( = 1.50. 
[miKvwi nvRx gynv¤§` gnwmb K‡jR]

K.
Av‡jvK †K›`ª Kv‡K e‡j? 
1

L.
DÇqgvb D‡ovRvnv‡Ri Qvqv gvwU‡Z c‡o bv †Kb? 
2

M.
DÏxc‡K †MÖwUs G 3q µ‡gi Rb¨ AceZ©b †KvY KZ n‡e? 
3

N.
DrmwU‡K †jÝ †_‡K KZ `~‡i wKfv‡e †i‡L Zzwg cix¶vwU Ki‡eÑ e¨vL¨v Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) †j‡Ý wZh©Kfv‡e AvcwZZ iwk¥ cÖwZmi‡Yi ci hw` AvcwZZ iwk¥i mgvš—iv‡j wbM©Z nq Zvn‡j Zv cÖavb A‡¶i Dci¯’ †h we›`y w`‡q Mgb K‡i Zv‡K H †j‡Ýi Av‡jvK †K›`ª e‡j| 
eq \o((,L) DÇqgvb D‡ovRvnv‡Ri Qvqv gvwU‡Z c‡o bv Av‡jvi AceZ©‡bi Rb¨| G‡¶‡Î AcewZ©Z iwk¥¸‡jv †eu‡K R¨vwgwZK Qvqv AÂ‡j D¾¡jZvi m„wó K‡i| d‡j Qvqv AÂj µgk msKxY© n‡Z _v‡K Ges Zv f‚wgi Dc‡iB GK mgq wejyß n‡q hvq| GRb¨ DÇqgvb D‡ovRvnv‡Ri Qvqv gvwU‡Z c‡o bv|  

eq \o((,M) GLv‡b,
GKK ˆ`‡N©¨ `vM msL¨v, N = 4000 cm(1 = 400000m(1
e¨en„Z Av‡jvi Zi½ ˆ`N©¨, ( = 560 nm = 560 ( 10(9m

Z…Zxq µ‡gi Rb¨ AceZ©b †KvY, ( = ? 

Z…Zxq µ‡gi Rb¨ AceZ©b †KvY, n = 3

Pi‡gi Rb¨,


dsin( = n(

ev,  eq \f(1,N) sin( = n(   [( d =  eq \f(1,N) ]


ev, sin( = Nn(

ev, sin( = 400000 ( 3 ( 560 ( 10(9m


( ( = 42.22(
Avevi, Ae‡gi Rb¨,


dsin( = (2n + 1) eq \f((,2) 

ev,  eq \f(1,N) sin( = (2n + 1)  eq \f((,2) 

ev, sin( = 400000 ( (2 ( 3 + 1) (  eq \f(560 ( 10(9,2) 

( ( = 51.63(
( Z…Zxq µ‡gi Pi‡gi Rb¨ AceZ©b †KvY 42.22( I Z…Zxq µ‡gi Ae‡gi Rb¨ AceZ©b †KvY 51.63(|

eq \o((,N) d«bndvi †kÖYxi AceZ©‡b mgvš—ivj Av‡jvKiwk¥ cÖ‡qvRb|

Avgiv Rvwb, DËj †j‡Ýi cÖavb †dvKvm n‡Z wbM©Z Av‡jvK iwk¥¸”Q †j‡Ý AvcwZZ n‡j cÖwZmi‡Yi ci cÖavb A‡¶i mgvš—ivj iwk¥¸‡”Q cwiYZ nq| G‡¶‡Î, DrmwU‡K †j‡Ýi cÖavb †dvKv‡m ivL‡Z n‡e|

GLv‡b, ( = 1.50


r1 = 10 cm


r2 = ( 20 cm

awi, †j‡Ýi †dvKvm `~iZ¡ f|

Avgiv Rvwb,  eq \f(1,f) = (( ( 1) eq \b\bc\((\f(1,r1) ( \f(1,r2))   


ev,  eq \f(1,f) = (1.50 ( 1) eq \b\bc\((\f(1,10) + \f(1,20)) 

( f = 13.33 cm

myZivs, †jÝ †_‡K 13.33 cm `~i‡Z¡ GKeY©x Av‡jvi DrmwU‡K †i‡L wbM©Z mgvš—ivj iwk¥¸‡”Qi mv‡_ j¤^fv‡e †MÖwUs ¯’vcb K‡i cix¶vwU m¤úbœ Ki‡Z n‡e|   
eq \o((((,cÖkœ(29) c`v_©weÁvb j¨ve‡iUix‡Z GKwU †MÖwUs i‡q‡Q hvi cÖwZ †m. wg. †Z 6000  †iLv Av‡Q| Gi Dci 5000  eq \o((,A) Zi½ ˆ`‡N©¨i Av‡jv cwZZ n‡jv| 2q GKwU †MÖwUs Gi cÖwZ †m. wg. †Z 8000  †iLv Av‡Q| Gi Dci 4000  eq \o((,A) Zi½ ˆ`‡N©¨i Av‡jv AvcwZZ n‡jv|
[K¨v›U‡g›U cvewjK K‡jR, XvKv]

K.
Aa©vqy Kx?
1

L.
†evi K¶ c`v_©¸‡jv‡K ¯’vqx K¶c_ ejv nq †Kb?
2

M.
1g †MÖwUs Gi Rb¨ 2q Pi‡gi Rb¨ AceZ©b †Kvb wbY©q Ki|
3

N.
1g I 2q †MÖwUs G 2q Pi‡gi Rb¨ GKB AceZ©b †KvY m„wó‡Z Zi½ ˆ`‡N©¨i wK cwieZ©b Ki‡Z n‡e Zv MvwYwZK we‡k­lY K‡i gZvgZ `vI|
4

29 bs cÖ‡kœi DËi

eq \o((,K) †h mg‡q †Kvb †ZRw¯µq c`v‡_©i cigvYyi msL¨v cÖv_wgK msL¨vi A‡a©‡K cwiYZ nq, Zv‡K H †ZRw¯µq c`v‡_©i Aa©vqy e‡j|  

eq \o((,L) †evi K¶c_¸‡jv‡K ¯’vqx K¶c‡_ ejv nq KviY GB K¶c_¸‡jv‡K cÖ`w¶Y Kivi mgq B‡jKUªb †Kvb kw³ wewKiY K‡i bv| hw`I cÖ`w¶YKv‡j G‡`i MwZ‡Z Z¡iY _v‡K Z_vwc †ev‡ii ¯^xKvh© Abyhvqx B‡j±ªb¸‡jv kw³ ¶q bv K‡i K¶c‡_ AveZ©b K‡i|  

eq \o((,M) GLv‡b,
†iLvi msL¨v, N = 6000 cm–1 


Zi½ ˆ`N©¨, ( = 5000 ( 10–10m = 5000 ( 10–8cm


µg msL¨v n = 2 


AceZ©b †KvY = (
Avgiv Rvwb, d sin ( = n(

ev,  eq \f(1,N)  sin ( = n(

ev, sin ( = Nn(

ev, sin ( = (600 ( 5000 ( 10–8( 2) 


ev, sin( = 0.6 


( ( = sin–1 (0.6)  
= 36.86( Ans.
eq \o((,N) 1g  †MÖwUs G 
†iLv msL¨v, N = 6000 cm–1 


( d1 =  eq \f(1,N)  = 1.6 ( 10–4cm nq 


†MÖwUs G,  †iLv msL¨v, N = 8000cm–1

( d2 = 1.25 ( 10–4 cm


Zi½ ˆ`N©¨, (1 = 5000  eq \o((,A) 

( Zi½ ˆ`N©¨, (2 = 4000  eq \o((,A) 
1g †MÖwUs G  d1 sin(1 = n(1  ( (i) 

2q †MÖwUs G  d2 sin(2 = n(2  ( (ii)  

kZ©g‡Z©, sin (1 = sin(2 

n1 = n2
(i) ( (ii) 

  eq \f(d1,d2)  =   eq \f((1,(2)  

ev,   eq \f((1,(2)  =   eq \f(1.6 ( 10–4,1.25 ( 10–4) 
( (1 = 1.28(2
( 1g I 2q †MÖwUs Gi 2q Pi‡gi GKB AceZ©b †Kv‡Yi Rb¨ 1g †MÖwUs‡qi Zi½ ˆ`N©¨ n‡Z n‡e = 4000 ( 1.28 = 5120  eq \o((,A) 
( 1g †MÖwUs‡q Zi½ ˆ`N©¨ evov‡Z n‡e = (5120 (5000)  eq \o((,A)  = 120 eq \o((,A) 
eq \o((((,cÖkœ(30) Bqs Gi wØ-wPi cix¶vq wPi `ywUi ga¨eZx© `~iZ¡ 0.4mm Ges wP‡ii Zj n‡Z c`©vi `~iZ¡ 1m. †K›`ªxq D¾¡j †Wviv n‡Z 12 Zg D¾¡j †Wvivi `~iZ¡ 9.3 mm|
[ivRDK DËiv g‡Wj K‡jR, XvKv]
K.
dvg©v‡Ui bxwZ wee„Z Ki|
1

L.
mi“ wcÖR‡gi †¶‡Î wePz¨wZ †KvY AvcZb †Kv‡Yi Dci wbf©i K‡i bv †Kb?
2

M.
DÏxc‡K e¨en„Z GKeYx© Av‡jvi Zi½‰`N©¨ wbY©q Ki|
3

N.
DÏxc‡K ewY©Z mg¯— e¨e¯’vwU‡K hw` cvwbi g‡a¨ †bqv nq Z‡e †Wvivi cÖ‡¯’i †Kvb cwieZ©b n‡e wK? MvwYwZKfv‡e we‡k­lY Ki|
4

30 bs cÖ‡kœi DËi

eq \o((,K) dvg©v‡Ui bxwZwU n‡jv ÒhLb †Kvb Av‡jvK iwk¥ cÖwZdjb ev cÖwZmi‡Yi m~Î †g‡b †Kvb mgZj c„‡ô cÖwZdwjZ ev cÖwZm„Z nq ZLb Zv me©`v ¶z`ªZg c_ AbymiY K‡i|Ó

eq \o((,L) †h †Kv‡bv wcÖR‡gi Dcv`v‡bi cÖwZmivsK, ( =  eq \f(sin i1,sin r1) =  eq \f(sin i2,sin r2) 
mi“ wcÖR‡gi †¶‡Î AvcZb †KvY (i1) Ges wbM©gb †KvY (i2) AwZ ¶z`ªgv‡bi nq| ZLb r1 Ges r2 I ¶z`ªgv‡bi nq|

G‡¶‡Î sin i1 ( i1 , sin i2 ( i2, sin r1 ( r1, Ges sin r2 ( r2, nq,

(( =  eq \f(i1,r1) =  eq \f(i2,r2) ev, i1 = (r1 Ges i2 = (r2 

(wePz¨wZ, ( = i1 + i2 ( A = (r1 + (r2 ( A = ((r1 + r2) ( A


= (A ( A = A (( ( 1)

A, ( aª“egv‡bi nIqvq wePz¨wZ, ( aª“egv‡bi nq| 

myZivs, mi“ wcÖR‡gi †¶‡Î wePz¨wZ †KvY AvcZb †Kv‡Yi Ici wbf©i K‡i bv, Gi g~j KviY n‡jv, Giƒc wcÖR‡gi †¶‡Î AvcZb †KvY I wbM©gb †KvY ¶z`ªgv‡bi nq|

eq \o((,M) †`Iqv Av‡Q,

wPiØ‡qi ga¨eZx© `~iZ¡, a = 0.4mm = 0.4 ( 10(3m

wP‡ii Zj n‡Z c`©vi `~iZ¡, D = 1m

†K›`ªxq D¾¡j †Wviv n‡Z 12 Zg D¾¡j †Wvivi `~iZ¡ 9.3mm

A_©vr †Wvive¨eavb, (z =  eq \f(9.3 mm,12) = 0.775 mm = 0.775 ( 10(3m

†ei Ki‡Z n‡e, e¨en„Z Av‡jvi Zi½‰`N©¨, ( = ?

Avgiv Rvwb, (z = eq \f((D,a) 
( =  eq \f(((z)a, D) =  eq \f((0.775 ( 10(3m) ( 0.4 ( 10(3m, 1m) 

= 3.1 ( 10(7 m (Ans.)

eq \o((,N) DÏxc‡K ewY©Z mg¯— e¨e¯’vwU‡K hw` cvwbi g‡a¨ †bqv nq Z‡e †Wvivi cÖ‡¯’i cwieZ©b NU‡e, KviY Av‡jvi Zi½‰`‡N©¨i cwieZ©b NU‡e|

Avgiv Rvwb, evqyi mv‡c‡¶ cvwbi cÖwZmiYvsK,

a(w = 1.333

Ges evqy‡Z Av‡jvi Zi½ ˆ`N©¨, ( = 3.1 ( 10(7 m

( cvwb‡Z Zi½‰`N©¨ n‡e, (( =  eq \f((,a(w) 

=  eq \f(3.1 ( 10(7m, 1.333) = 2.32 ( 10(7m

( cvwbi g‡a¨ †Wviv cÖ¯’ (x( n‡j,

(x( =  eq \f(((D,2a) =  eq \f(2.32 ( 10(7m ( 1m,2 ( 0.4 ( 10(3m) = 2.9 ( 10(4m

wKš‘ evqyi g‡a¨ †Wviv cÖ¯’ wQj, (x =  eq \f((z,2) =  eq \f(0.775 ( 10(3m,2) 

= 3.875 ( 10(4m

j¶¨Kwi, 3.875 ( 10(4m ( 2.9 ( 10(4m

A_©vr, (x( ( (x

myZivs, DÏxc‡K ewY©Z mg¯— e¨e¯’vwU‡K hw` cvwbi g‡a¨ †bqv nq Z‡e †Wviv cÖ‡¯’i cwieZ©b NU‡e|

Aa¨vqwUi ¸i“Z¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1.Zwor †PŠ¤^Kxq eY©vjx Kv‡K e‡j?
DËi: Zwor †PŠ¤^Kxq Zi‡½i K¤úv‡¼i ev Zi½‰`‡N©¨i cvj­v we¯—…Z| Gi cÖmviZv 104Hz Gi Kg †_‡K 1023Hz Gi †ewk ch©š— we¯—…Z| we¯—…Z G cwimi‡K Zwor‡PŠ¤^Kxq eY©vjx e‡j| 

cÖkœ-2. cÖwZdj‡bi cÖ_g m~ÎwU wee„Z Ki| 
DËi: AvcwZZ iwk¥, AvcZb we›`y‡Z Aw¼Z Awfj¤^ Ges cÖwZdwjZ iwk¥ GKB mgZ‡j Ae¯’vb K‡i|

cÖkœ-3. cÖwZdj‡bi wØZxq m~ÎwU wjL|

DËi: GK †Rvov wbw`©ó gva¨g I wbw`©ó i‡Oi Av‡jvi Rb¨ AceZ©b †Kv‡Yi mvBb I cÖwZmiY †Kv‡Yi mvB‡bi AbycvZ GKwU aª“e ivwk|

cÖkœ-4. †d«‡bj †kÖwYi AceZ©b Kx?

DËi: hLb Drm Ges c`©v Zv‡`i ga¨eZ©x evav n‡Z Aí `~‡i (Z¡i‡Yi g‡a¨) Ae¯’vb K‡i ZLb H evavi `i“b c`©vq Av‡jv‡Ki †h AceZ©b cwijw¶Z nq Zv‡K †d«‡bj †kÖwYi AceZ©b e‡j|

cÖkœ-5. e¨wZPvi Svji Kx?

DËi: mgvb K¤úv¼ I we¯—v‡ii `yÕwU Av‡jvK Zi‡½i DcwicvZ‡bi d‡j e¨wZPvi m„wó nq| d‡j †Kv‡bv Z‡j ev c`©vq A‡bK¸‡jv ci¯úi mgvš—ivj D¾j I AÜKvi †iLv cvIqv hvq| GB D¾j I AÜKvi ev †Wviv¸‡jv‡K Av‡jv‡Ki e¨wZPvi Svji e‡j|
cÖkœ-6. mgeZ©b Zj Kv‡K e‡j?

DËi: K¤úb Z‡ji mv‡_ †h Zj j¤^ fv‡e Ae¯’vb K‡i Zv‡K mgeZ©b Zj e‡j|

cÖkœ-7. mgeZ©b †KvY Kv‡K e‡j?

DËi: †Kv‡bv cÖwZdjK gva¨‡g AvcZb †Kv‡Yi †h mywbw`©ó gv‡bi Rb¨ mgeZ©b me©vwaK n‡e †mB AvcZb †KvY‡K mgeZ©b †KvY e‡j|

cÖkœ-8. cÖavb Zj Kx?

DËi: †Kv‡bv iwk¥i mv‡c‡¶ cÖavb Zj ej‡Z Avgiv Ggb GKwU Zj‡K eywS hv H iwk¥ Ges †Kjv‡mi mijv‡¶i g‡a¨ w`‡q MVb K‡i|

cÖkœ-9. mgewZ©Z Av‡jvK Kv‡K e‡j?

DËi: GKwU Z‡j wKsev Gi mgvš—ivj Z‡j K¤úgvb AvoZi½wewkó Av‡jvK‡K mgweZ©Z Av‡jvK e‡j|

cÖkœ-10. d«bndvi †kÖwYi AceZ©b Kv‡K e‡j?

DËi: hLb Drm Ges c`©v Zv‡`i ga¨eZ©x evav n‡Z Amxg `~i‡Z¡ Ae¯’vb K‡i ZLb H evavi `i“b c`©vq †h AceZ©b cwijw¶Z n‡e Zv‡K d«bndvi †kÖwY AceZ©b e‡j|

cÖkœ-11. Zwor †PŠ¤^Kxq Zi½ Kv‡K e‡j?

DËi: k~b¨¯’vb w`‡q Av‡jvi `ª“wZ‡Z MwZkxj Zwor I †PŠ¤^K Av‡jvob hv‡Z Zwor I †PŠ¤^K †¶Î ci¯úi j¤^ Ges Giv Df‡q Zi½ mÂvj‡bi Awfgy‡Li mv‡_ j¤^ eivei _v‡K Zv‡K Zwor †PŠ¤^Kxq Zi½ e‡j|

(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. mymsMZ Drm ej‡Z Kx †evSvq? e¨vL¨v K‡iv|

DËi: †h Drm n‡Z Av‡jvK Zi½mg~n me©`v mg`kvq wbtm„Z nq, Zv‡K mymsMZ Av‡jvK Drm e‡j|

cÖK…wZ‡Z †Kv‡bv Av‡jvK-DrmB mymsMZ bq| KviY, †h †Kv‡bv evwZ n‡Z Av‡jvK Zi½mg~n wewfbœ `kvq wbtm„Z nq Ges cÖ‡Z¨KwU Zi‡½i `kv mg‡qi mv‡_ `ª“Z cwiewZ©Z n‡Z _v‡K|
cÖkœ-2. Av‡jvi Zwor‡PŠ¤^K ZË¡ e¨vL¨v K‡iv|

DËi: weÁvbx g¨v·I‡qj Av‡jvi Zwor‡PŠ¤^K Z‡Ë¡i AeZviYv K‡ib| GB ZË¡ Abymv‡i hLb MwZkxj †PŠ¤^K I Zwor †¶‡Îi `ª“Z ch©ve„Ë N‡U ZLb `„k¨ I A`„k¨ wewKi‡Yi D™¢e nq hv Zi½ AvKv‡i 3 ( 108 ms–1 †e‡M Pviw`‡K Qwo‡q c‡o| GB AbycÖ¯’ ev AvoZi½ Ges mÂvj‡bi Rb¨ †Kv‡bv gva¨‡gi cÖ‡qvRb nq bv| d‡j B_v‡ii Aw¯—‡Z¡i Kíbvi cÖ‡qvRb nq bv|

GB Z‡Ë¡i mvnv‡h¨ Av‡jvi mgeZ©b wµqv e¨vL¨v Kiv †M‡jI d‡Uv-Zwor cÖwµqvi †Kv‡bv e¨vL¨v cvIqv hvq bv|
cÖkœ-3. †MÖwUs Gi mvnv‡h¨ Kx Kx wbY©q Kiv hvq? e¨vL¨v Ki| 

DËi: (i) Av‡jv‡Ki Zi½‰`N©¨ wbY©q Kiv hvq|

(ii) GKB Zi½‰`‡N©¨i `ywU eY©vjx †iLv c„_K Kiv hvq|

(iii) Zi½‰`‡N©¨i mv‡c‡¶ AceZ©b †Kv‡Yi cwieZ©‡bi nvi wbY©q Kiv hvq| 

cÖkœ-4. Zwor Pz¤^Kxq Zi‡½i ˆewkó¨¸‡jv wjL|

DËi : Zwor Pz¤^Kxq Zi‡½i ˆewkó¨:

i. 
Zwor Pz¤^Kxq Zi½ Zwor‡¶Î  eq \o((,E)  I †PŠ¤^K‡¶Î  eq \o((,B) Gi ch©vqe„Ë cwieZ©‡bi d‡j Drcbœ nq|

ii. 
Zi½ mÂvj‡bi AwfgyL  eq \o((,E)  I  eq \o((,B) Df‡qi Dci j¤^| ZvB Zwo”Pz¤^Kxq Zi½ Avo Zi½|

iii.
Zwo”Pz¤^Kxq Zi‡½i mÂvj‡bi Rb¨ †Kv‡bv gva¨‡gi cÖ‡qvRb nq bv| 

iv.
Zwo”Pz¤^Kxq wewKi‡Yi ZxeªZv `~i‡Z¡i e‡M©i e¨¯—vbycv‡Z n«vm cvq| A_©vr E (  eq \f(1,r2) , GLv‡b, E n‡jv Zwo”Pz¤^Kxq wewKi‡Yi ZxeªZv Ges r n‡jv Drm n‡Z `~iZ¡| myZivs `~iZ¡ wØ¸Y e„w× †c‡j ZxeªZv Pvi¸Y n«vm cv‡e|

cÖkœ-5. Z¡wiZ Avavb ej‡Z Kx eyS? 

DËi: ÔZ¡wiZÕ K_vwU Z¡iY n‡Z G‡m‡Q| Z¡wiZ Avavb ej‡Z †evSvq †h Avavb wbw`©ó Z¡iY ev g›`b mnKv‡i Ae¯’vb cwieZ©b K‡i| A_©vr Giƒc Avav‡bi MwZ‡eM aª“e _v‡K bv|

cÖkœ-6. aª“e Zi½ †e‡Mi Rb¨ Av‡jvi K¤úv¼ I Zi½‰`‡N©¨i m¤úK© e¨vL¨v Ki| 

DËi: v = f( mgxKiY Abymv‡i, aª“e Zi½‡e‡Mi Rb¨ f( = aª“eK ev,  f (  eq \f(1,() ; myZivs K¤úv¼ Zi½‰`‡N©¨i e¨¯—vbycvwZK n‡e| G‡¶‡Î Zi½‡eM hZ ¸Y evo‡e, K¤úv¼ ZZ¸Y Kg‡e Ges wecixZµ‡gI mZ¨|

cÖkœ-7. e¨wZPvi m„wóKvix `ywU Zi‡½i GKwUi c‡_ GKwU cvZjv KvP †c­U ivL‡j Svj‡ii Kx cwieZ©b n‡e e¨vL¨v K‡iv?

DËi : e¨wZPvi m„wóKvix `ywU Zi‡½i †h †Kv‡bv GKwUi c‡_ t †e‡ai GKwU cvZjv KvP †c­U ivL‡j Zi½Ø‡qi g‡a¨ (( –1) t cwigvY AwZwi³ c_-cv_©‡K¨i m„wó n‡e| GLv‡b, ( = Kv‡Pi cÖwZmiv¼| d‡j mgMÖ e¨wZPvi Svji, KvP †c­‡Ui †hw`‡K ivLv n‡q‡Q †mw`‡K m‡i hv‡e| wKš—y e¨wZPvi Svj‡i miY NU‡jI Svji cÖ‡¯’i †Kv‡bv cwieZ©b n‡e bv| 

cÖkœ-8. Av‡jvi cÖK…wZ mg‡Ü wewfbœ ZË¡ wjL|

DËi : Av‡jvi cÖK…wZ mg‡Ü †h me ZË¡ D™¢vwfZ nq †m¸‡jv n‡jv(
i. 
wbDU‡bi KwYKv ZË¡

ii. 
nvB‡M‡bi Zi½ ZË¡

iii. 
g¨v·I‡q‡ji Zi½ ZË¡

iv. 
AvBb÷vB‡bi †Kvqv›Uvg ZË¡

cÖkœ-9. GKK †iLvwQ`ª Øviv m„ó d«bndvi AceZ©b Svj‡ii Pig I Aeg we›`yi kZ© Kx? e¨vL¨v K‡iv|

DËi : GKK †iLvwP‡Î d«bndvi e¨wZPvi Suvj‡i †K›`ªxq cwÆ me©`v D¾¡j| wKš—y †d«‡bj e¨wZPvi Svj‡ii †K›`ªxq cwÆ D¾¡j wKsev AÜKvi n‡Z cv‡i| hv wbf©i K‡i GKK †iLvwP‡Î Aa©ch©vqKvj AÂ‡ji msL¨vi Dci|

cÖkœ-10. Av‡jv‡Ki AceZ©‡bi ˆewkó¨ wjL|

DËi : Av‡jv‡Ki AceZ©‡bi ˆewkó¨ :

i. 
GKwU Zi½gy‡Li wewfbœ Ask n‡Z wbM©Z †MŠY Zi½mg~‡ni e¨wZPv‡ii d‡j AceZ©b m„wó nq|

ii.
AceZ©b Svj‡i cwÆ¸‡jvi †ea KLbI mgvb nq bv|

iii.
AceZ©‡b AÜKvi cwÆ¸‡jv m¤ú~Y© AÜKvi _v‡K bv| G‡Z me©`v wKQy Av‡jv †_‡K hvq|

iv.
AceZ©‡bi †¶‡Îi D¾¡j cwÆ I AÜKvi cwÆ¸‡jvi Aš—©eZ©x `~iZ¡¸‡jv Kg‡Z _v‡K|

cÖkœ-11. Bqs†qi wØ-wPo cix¶vq `ywU †Wvivi ga¨eZ©x `~iZ¡ Kx‡mi Dci wbf©i K‡i? 

DËi : Bqs‡qi wØ-wPo cix¶vq `yÕwU †Wvivi ga¨eZ©x `~iZ¡ wb‡æv³ welq¸‡jvi Dci wbf©i K‡i|
i. 
e¨en„Z Av‡jvi Zi½ ˆ`N©¨

ii. 
wØ-wPi †_‡K c`©vi `~iZ¡|

iii.
wPi `yÕwUi ga¨eZ©x `~iZ¡|
cÖkœ-12. Av‡jvi e¨wZPv‡ii ˆewkó¨ wjL|

DËi : Av‡jvi e¨wZPv‡ii ˆewkó¨:

i. 
`ywU mym½Z Drm n‡Z GKB gva¨‡gi †Kv‡bv we›`y‡Z Av‡jvK Zi½gvjvi DcwicvZ‡bi d‡j e¨wZPvi m„wó nq|

ii. 
e¨wZPvi Svj‡i mvaviYZ cwÆ¸‡jvi †ea mgvb nq| Avevi KLbI AmgvbI nq|

iii. 
e¨wZPv‡i D¾¡j cwÆ I AÜKvi cwÆ¸‡jvi Aš—e©Z©x `~iZ¡¸‡jv mgvb _v‡K|
Aa¨vq-7: †fŠZ Av‡jvKweÁvb
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