Aa¨vq-8 : AvaywbK c`v_©weÁv‡bi m~Pbv (wcwiqW 14)
Ávbg~jK cª‡kœvËit-
cÖkœ-1. wPivqZ I wbDUbxq Kjwe`¨vq †gŠwjK evwk Kx Kx?

DËi: wPivqZ I wbDUbxq ejwe`¨vq †gŠwjK ivwk wZbwU h_v-

¯’vb, Kvj I fi|

cÖkœ-2. †kvqvwR©wkjW e¨vmva© Kv‡K e‡j?

DËi: GKwU wbw`©ó f‡ii †MvjvK…wZi e¯‘ †h e¨vmva© cÖvß n‡j K…òweei wn‡m‡e KvR K‡i Zv‡K †kvqvR©wkjW e¨vmva© e‡j|

cÖkœ-3. f‡ii Av‡cwÿKZv Kv‡K e‡j?

DËi: e¯‘I wbðj f‡ii Zzjbvq Pjgvb ev MwZkxj fi †ewk nIqvi NUbv‡K f‡ii Av‡cwÿKZv e‡j|

cÖkœ-4. ch©‡eÿKZvi mv‡c‡ÿ 
[image: image1.wmf]v

 `yªwZ‡Z MwZkxj e¯‘i fi Gi wbðj f‡ii KZ ¸Y n‡e?
DËi: ch©‡eÿKZvi mv‡c‡ÿ  `yªwZ‡Z MwZkxj e¯‘i fi Gi wbðj f‡ii 
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cÖkœ-5. ˆ`N¨© ms‡KvP‡bi mgxKiYwU †jL|
DËi: ˆ`N©¨ mO‡KvP‡bi mgxKiYwU n‡jv : 
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cÖkœ-6. M¨vwjjxq iæcvšÍi Kx?
DËi: wPivqZ c`v_©wKÁv‡bi ‡hme mgxKiY ci¯ú‡ii mv‡c‡ÿ a„ye‡e‡M MwZkxj `ywU cÖm½ KvVv‡gvi mgq I ¯’vbv‡¼ g‡a¨ m¤úK© ¯’vcb K‡i Zv‡`I M¨vwjjxq iæcvšÍi ijv nq|

cÖkœ-7. Kvj `xN©vq‡bi mgxKibwU †jL|

DËi: Kvj `xN©vq‡bi mgxKiYwU n‡jv: 
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cÖkœ-8. ÿiY bj Kv‡K e‡j?

DËi: wb¤œPv‡c evqyi ga¨ w`‡q Zwor ÿi‡Yi cixÿv Pvjv‡bvi Rb¨ cÖvq 
[image: image5.wmf]cm
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 j¤^ †h KvPbj e¨envi Kiv nq Zv‡K ÿiY bj e‡j|

cÖkœ-9. B‡jKUªb †fvë Kv‡K e‡j?
DËi: GKwU B‡jKUªb‡K GK †fvë wefe cv_©K¨ AwZµg Ki‡Z †h KvR Ki‡Z nq Zv‡K GK B‡jKUªb †fvë e‡j|

cÖkœ-10. cøvRgv Ae¯’v Kx?
DËi: mgvb msL¨K B‡jKUªb I abvZ¥K Avqbhy³ D”P AvqwbZ M¨vm‡K cøvRgv Ae¯’v ejv nq|

cÖkœ-11. `¨ eªMjx e¯‘ Zi½ Kx?

DËi: cÖ‡Z¨KwU Pjgvb c`v_© KYvi mv‡_ ‡h Zi½ hy³ _v‡K Zv‡K `ª-eªMjx e¯‘ Zi½ e‡j|
Abyavebg~jK cÖ‡kœvËit
cÖkœ-1. j‡iÄ Gi iæcvšÍ‡ii ¯^xKvO© `ywU †jL|
DËi: j‡iÄ Gi i~cvšÍi m~Î ev mgxKiY wb¤œwjwLZ `ywU ¯^xKv‡h©i Dci cÖwZwôZ|

¯^xKvh©1: c`v_© we`¨vi m~Î¸‡jv mKj Af¨šÍixY KvVv‡gvq Awfbœ _v‡K Z‡e KvVv‡gv¸‡jv‡K ci¯ú‡ii mv‡c‡ÿ mg‡e‡M MwZkxj _vK‡Z n‡e|

¯^xKvh©2: k~b¨¯’v‡b Av‡jvi †eM me©`v aªƒe _v‡K GwU GKwU Aa¨šÍixY KvVv‡gv n‡Z Ab¨wU‡Z iæcvšÍwiZ n‡jI gvb AcwiewZ©Z _v‡K Ges Av‡jvi G †eM 
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| G gvb `k©‡Ki w¯’wZ ev MwZkxjZvi Dci wbf©i K‡I bv|
cÖkœ-2. mej wbDwK¬q ej‡Z Kx †evS?

DËi: GKwU cigvYyi wbDwK¬qvm †cÖvUb I wbDUªb Øviv MwVZ| G‡`i‡K mgwóMZfv‡e ijv nq wbDwK¬qb| wbDwK¬q‡bi g‡a¨ AwZ bMY¨gv‡bi gva¨vKl©Y ej KvR K‡i hv Kzj‡¤^i weKl©Y ej‡K cÖwZwgZ Ki‡Z cv‡I bv| wbDwK¬qv‡m Ab¨ GK ai‡bi mej ej KvR K‡i, hv wbDwK¬qvm‡K a‡i iv‡L| G ej‡K ijv nq mej wbDwK¬q ej| G ej AvKl©Yagx© Ges wbDwK¬qv‡mi evB‡i wµqvkxj bq, A_v©r ¯^í cwim‡i G ej wµqvkxj| G ej AvKl©Yagx© I PvR© wbi‡cÿ|

cÖkœ-3. †Kv‡bv e¯‘i †eM Av‡jvi †e‡Mi mgvb n‡Z cv‡i bv- e¨vL¨v Ki|

DËi: f‡ii Av‡cwÿKZv †_‡K Avgiv Rvwb,
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hw` †Kv‡bv e¯‘I †eM Av‡jvi †e‡Mi mgvb nq A_©vr, 
[image: image9.wmf]c
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 nq Z‡e mgxKiY Abymv‡i e¯Íi fi Amxg n‡q hvq| hv m¤¢e bq| myZivs, †Kv‡bv e¯‘i †eM Av‡jvi †e‡Mi mgvb n‡Z cv‡i bv|

cÖkœ-4. cø¨v‡¼i AwfgZ Abymv‡I †Kv‡bv Z¯‘i kw³ wewKiY wKfv‡e N‡U|
DËi: cø¨v‡¼i AwfgZ Abymv‡i †Kv‡bv e¯‘ n‡Z kw³ wewKiY ev wewfbœ e¯‘I g‡a¨ kw³i wewbgq wbiwew”Qbœfv‡e N‡U bv| G Rªwµqvq †Kv‡bv avivevwnKZv †bB| kw³i wbtmiY wew”Qbœfv‡e LÛ LÛ AvKv‡I ev GK GKwU ¸”Q ev c¨v‡K‡U wbM©Z ev †kvwlZ nq| cÖ‡Z¨KwU kw³ KYv ev kw³¸”Q GK GKwU AwefvR¨ GKK| kw³i G AwefvR¨ GK‡Ki bvg †Kvqv›Ug ev †dvUb| G †Kvqv›Uvg ev †dvUb‡K kw³i cigvYy|
cÖkœ-5. N~Y©bkxj KvVv‡gv Ro KvVv‡gv bq-e¨vL¨v Ki|

DËi: †h cÖm½ KvVv‡gv‡Z wbDU‡bi MwZ welqK cÖ_g m~Î Z_v RoZvi m~Î cvwjZ nq Zv‡K Ro cÖm½ KvVv‡gv e‡j| Gai‡bi KvVv‡gv‡Z evwn¨K e‡ji Abycw¯’wZ‡Z, w¯’i e¯Íy w¯’I _v‡K Ges MwZkxj e¯‘ mg‡e‡M MwZkxj _v‡K|

w¯’i KvVv‡gv I mg‡e‡M MwZkxj KvVv‡gv‡Z RoZvi m~Î cvwjZ nq| GRb¨ Giv Ro KvVv‡gv| N~Y©bkxj Z¡wiZ ev gw›`Z KvVv‡gv‡Z RoZvim~Î cvwjZ nq bv| GRb¨ Giv Ro KvVv‡gv bq|

m„Rbkxj cÖ‡kœi DËit 1

B_vi ZË¡ Abyhvqx, gnvRM‡Zi me©Î duvKv RvqMvq ÔB_viÕ bvgK c`v_© ev gva¨g eZ©gvb| 1887 wLªóve‡ã AvievU© gvB‡Kjmb I GWIqvW© †gvi‡j B_v‡ii Aw¯ÍZ¡ wbY©‡qi Rb¨ GKwU weL¨vZ cixÿv m¤úv`b K‡ib| GwU gvB‡Kjmb †gvi‡j cixÿv bv‡g mycwiwPZ|

K) g¨v·I‡q‡ji Zwor Pz¤^K Zi‡½i mgxKiY KZ mv‡j Avwe®‹…Z nq ?

L) B_vi ej‡Z Kx eyS ?

M) DÏxc‡K DwjøwLZ cixÿvq cÖvß e¨vwZPvi AcmviY KZ ?

N) DÏxc‡K cixÿvwUi djvdj we‡kølY Ki|

DËit (K).
1861 mv‡j g¨v·I‡q‡ji Zwor Pz¤^K Zi‡½i mgxKiY Avwe®‹…Z nq|
DËit (L).
c~‡e© aviYv Kiv n‡Zv, we‡k^i me©Î Ggb Kx mnvk~b¨ Ges Ayy cigvYyi Af¨šÍ‡iI Ggb GKwU gva¨g Av‡Q hvi ga¨ w`‡q MÖn, bÿÎ Qz‡U P‡j- †h gva¨‡gi bvgKiY Kiv n‡qwQj B_vi gva¨g| A_©vr B_vi n‡”Q GK KvíwbK gva¨g| wKš‘ cÖK…Zc‡ÿ B_vi ej‡Z wKQz †bB|

DËit (M).
DÏxc‡Ki D‡jøwLZ gvB‡Kimb I †gvi‡j-Gi cixÿv †_‡K cvB,

	
[image: image10.wmf]2

2

2

c

Dv

n

l

=

 ..........................(1)
	GLv‡b,
v = B_vi cÖev‡ni †eM

c = Av‡jvi †eM

D = cÖwZwU evûi ˆ`N¨©

n = e¨vwZPvi AcmviY

λ = Av‡jvi Zi½ ˆ`N¨©


gvB‡Kjmb I †gvi‡j G `~iZ¡ D †K e„w× K‡i 11 wgUvi a‡iwQ‡jb| c„w_exi Kÿc‡_i †eM v = 3×106 cm s-1| Av‡jvi †eM, c = 3×1010 cm s-1 Ges e¨eüZ Av‡jvi Zi½ ˆ`N©¨, λ = 6×10-5 cm n‡j mgxKiY (1) n‡Z wjLv hvq,
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AZGe, cÖvß e¨vwZPvi AcmviY 0.4|

DËit (N).
gvB‡Kjmb I †gvi‡ji cixÿvi djvdj wb‡P we‡kølY Kviv n‡jvÑ

cixÿvi djvdj t G cixÿvq e¨wZPvi bKkvq AcmviY e¨vwZPvi †iLvi we¯Í…wZi 25 fv‡Mi GK fvM hv gvB‡Kjm‡bi m„ó h‡š¿ gvcv m¤¢e nq| G Acmvi‡Yi cwigvY G‡ZvB mvgvb¨ †h Zv‡K bMY¨ aiv hvq| A_©vr gvB‡Kjm‡bi g‡Z e¨vwfPvi †iLv¸‡jvi †Kv‡bv AcmviY N‡U wb| GwU n‡Z wZwb G wm×v‡šÍ DcbxZ nb †h, w¯’wZkxj B_vi cÖK‡íi djvdj fzj ev c„w_ex I B_v‡ii †Kv‡bv Av‡cwÿK †eM †bB|

G cixÿvwU c„w_exi Mfx‡i, Dc‡i, eQ‡ii wewfbœ mg‡q wewfbœ ¯’v‡b, GgbwK †jRvi iwk¥ e¨envi K‡iI GKB djvdj cvIqv hvq| d‡j B_vi cÖevn ZË¡wU fzj cÖgvwYZ n‡q‡Q| G mg¯Í djvdj we‡ePbv K‡i AvBb÷vBb Zuvi wØZxq ¯^xKv‡h© e‡jwQ‡jb k~b¨ ¯’v‡b Av‡jvi †eM wek^Rbxbfv‡e aªæeK|

weÁvbx gvB‡Kjmb Ges †gvi‡j B_v‡ii Aw¯ÍZ¡ cÖvg‡Yi Rb¨ cixÿv m¤úv`b K‡ib| Zv‡`i cixÿv n‡Z wb¤œwjwLZ wm×v‡šÍ DcbxZ nIqv wM‡q‡QÑ

1. B_vi ej‡Z G gnvwe‡k^ wKQz †bB|

2. M¨vwjwjI iƒcvšÍi mwVK bq|

3. Av‡jv‡Ki †eM GKwU aªæe ivwk| GwU Drm A_ev ch©‡eÿK ev gva¨‡gi MwZi Dci wbf©i K‡i bv|

m„Rbkxj cÖ‡kœi DËit 2

mgq wbY©qKvix GKwU †iveUmn 720 kg f‡ii GKwU i‡KU‡K Dr‡ÿcY Kiv n‡jv| c„w_exi evqygÛj AwZµ‡gi ci 3.72×105m s-1 †e‡M MwZkxj Ae¯’vq f~- c„‡ôi weÁvbx A¯‹vi i‡KUwU‡K 30 w`b ch©‡eÿY Ki‡jb|

K) Av‡jvK Zwor wµqv Kx ?

L) cUvwkqv‡gi m~Pb K¤úv¼ 6.82×1014 Hz ej‡Z Kx eySvq ?

M) evqygÛj AwZµ‡gi ci i‡K‡Ui fi KZ evo‡e|

N) DÏxc‡Ki weÁvbx A¯‹v‡ii ch©‡eÿYKvj Ges †ive‡Ui ch©‡eÿYKvj wK Awfbœ-MvwYwZK we‡køl‡Yi mvnv‡h¨ e¨vL¨v Ki|

DËit (K).
D”P K¤úv¼wewkó Av‡jvKiwk¥ †Kv‡bv avZecÖ‡ô AvcwZZ n‡j Zv †_‡K B‡jKUªb wbtm„Z nq, G NUbv‡K Av‡jvK Zwor wµqv e‡j|

DËit (L).
cÖ‡Z¨K avZzi †ÿ‡Î GKwU b~¨bZg K¤úv¼ Av‡Q, hvi Kg K¤úv¼wewkó †Kv‡bv Av‡jv H avZz †_‡K B‡jKUªb wbM©Z Ki‡Z cv‡i bv| H b~¨bZg K¤úv¼‡K m~Pb K¤úv¼ e‡j| cvUvwmqv‡gi m~Pb K¤úv¼ 6.82×1014 Hz ej‡Z †evSvq, cUvwmqv‡gi †ÿ‡Î Av‡jvi b~¨bZg K¤úv¼ n‡”Q 6.82×1014Hz| 6.82×1014Hz Gi K¤úv¼wewkó †Kv‡bv Av‡jv cUvwkqvg †Kv‡bv B‡jKUªb wbM©Z Ki‡Z cv‡i bv|
DËit (M).
DÏxc‡K, i‡K‡Ui wbðj fi, m0 = 720 kg
Av‡jvi †eM, c = 3× 108m s-1
evqygÛj AwZµ‡gi ci i‡K‡Ui †eM, v =3.72×105m s-1

[image: image12.wmf]\

 evqygÛj AwZµ‡gi ci i‡K‡Ui fi, m = ?
Avgiv Rvwb, 
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 evqygÛj AwZµ‡gi ci i‡K‡Ui fi, m = 720.001 kg

[image: image16.wmf]\

 evqygÛj AwZµ‡gi ci i‡K‡Ui fi evo‡e = m – m0 = 720.00055 kg – 720 kg

= 0.00055 kg = 0.55×10-3 kg
DËit (N).
DÏxc‡K, weÁvbx A¯‹vi f~c„‡ô Ae¯’vbiZ | ZvB A¯‹v‡ii ch©‡eÿYKvj, t = 30 d
Av‡jvi †eM, c = 3×108m s-1
i‡K‡Ui †eM, v = 3.72×105m s-1
.. i‡K‡Ui ch©‡eÿYKvj, t0 = ?
Avgiv Rvwb, 
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ev, t0 = t 
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[image: image19.wmf]\

t0 = 29.99d
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 †ive‡Ui ch©‡eÿYKvj 29.99 d

[image: image21.wmf]\

DÏxc‡Ki weÁvbx A¯‹v‡ii ch©‡eÿYKvj 30 d Ges †ive‡Ui ch©‡eÿYKvj 29.99 d
Kv‡RB Dc‡ii MvwYwZK we‡kølY n‡Z ejv hvq †h, DÏxc‡Ki weÁvbx Av¯‹v‡ii ch©‡eÿYKvj Ges †ive‡Ui ch©‡eÿYKvj Awfbœ bq|

m„Rbkxj cÖ‡kœi DËit 3

Av‡jvi e¨wZPvi cixÿ‡Y wkÿv_©xiv cÖ_g `ywU mymsMZ Drm e¨envi Ki‡jv †h¸‡jv †_‡K mg`kvwewkó 5500 Å Zi½‰`‡N©¨i Av‡jvK Zi½ wbM©Z nq| Zviv c`©vq wgwjZ Zi½Ø‡qi c_cv_©K¨ 11000 Å jÿ Ki‡jv|
K) dvg©vU Gi bxwZ wjL|

L) wec` ms‡K‡Z memgq jvj Av‡jv e¨envi Kiv nq †Kb ? e¨vL¨v Ki|

M) Drm †_‡K wbM©Z cÖwZwU †dvU‡bi kw³ wnmve Ki|

N) wkÿv_©xiv D³ cixÿ‡Y †Kvb ai‡bi e¨wZPvi jÿ¨ Ki‡jv MvwYwZK we‡kølYmn hyw³ `vI|

DËit (K).
dvg©v‡Ui bxwZwU n‡jvÑ GKwU wbw`©ó we›`y n‡Z Aci GKwU wbw`©ó we›`y‡Z cwiågYKv‡j Av‡jvKiwk¥ Ggb GKwU c_ AbymiY K‡i hv AwZµ‡g cÖ‡qvRbxq mgq wbKUeZ©x Ab¨vb¨ c‡_i Zzjbvq nq me©wb¤œ ev Aeg bZzev m‡e©v”P ev Pig A_ev AcwiewZ©Z Z_v w¯’i _v‡K|

DËit (L).
jvj Av‡jvi Kg wePy¨wZi Kvi‡Y wec` ms‡K‡Z jvj Av‡jv e¨envi Kiv nq| †gŠwjK `„k¨gvb Av‡jvmg~‡ni g‡a¨ jvj Av‡jvi Zi½ ˆ`N¨© me‡P‡q †ewk Ges Kv‡Pi g‡a¨ jvj i‡Oi †eM me‡P‡q †ewk| ZvB jvj Av‡jv Ab¨vb¨ e‡Y©i Av‡jvi Zzjbvq me‡P‡q Kg euv‡K, A_©vr evqyi ga¨w`‡q jvj i‡Oi Av‡jvi wePz¨wZ me‡P‡q Kg| ZvB wec` ms‡K‡Z jvj Av‡jv e¨envi Kiv nq|
DËit (M).
	Avgiv Rvwb, ‡dvU‡bi kw³, 
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 ‡dvU‡bi kw³, 2.2 eV|

	GLv‡b, Zi½‰`N¨©, 
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‡dvU‡bi kw³, 
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DËit (N).
	Avgiv Rvwb, 

ev, `kvcv_©K¨=
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 `kvcv_©K¨
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wkÿv_x©iv MVbg~jK e¨wZPvi jÿ¨ Ki‡jv| 
	GLv‡b, 
c_cv_©K¨=
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4. bs m„Rbkxj cÖ‡kœi DËit
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 †KwR f‡ii GKRb gnvk~b¨Pvix 
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 eQi ci wd‡i G‡jb| 
K. NUbv w`MšÍ Kx ? 

L. G·-iwk¥i cÖKvi‡f` I e¨envi †jL| 

M. D³ †e‡M Pjgvb gnvk~b¨Pvixi cÖZxqgvb fi KZ n‡e? 
N. gnvk~b¨hv‡bi MwZkxj Ae¯’vq c„w_ex‡Z `vuov‡bv GKRb ch©‡eÿK GKB mgq Mybv Ki‡e Kx ? hyw³mn we‡kølY Ki| 

DËit (K).
K…òweei AÂ‡ji mxgv‡K ejv nq NUbv w`MšÍ| 

DËit (L).
G·-iwk¥ `yÕcÖKv‡ii| h_v-(i) KwVb G·-iwk¥ I (ii) †Kvgj G·-iwk¥| 

G·-iwk¥i e¨envi: 

(i) G·-iwk¥ Pvgov, gvsm BZ¨vw` †f` K‡i †h‡Z cv‡i| wKš‘ nvo †f` K‡i †h‡Z cv‡i bv| d‡j fvOv nvo, kix‡ii g‡a¨ †Kv_vI ÿZ, wUDgvi ev AevwÃZ e¯‘i Dcw¯’Z †evSv hvq| 
(ii) ‡Kjvm MVb msµvšÍ wewfbœ cixÿv I M‡elYvq G·-iwk¥ e¨envi nq| 

DËit (M).
Avgiv Rvwb, 
DÏxc‡K, gnvk~b¨hv‡bi †eM v = 2.4 ×108 m s-1

=
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Av‡jvi †eM, 

ev, 
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wbðq fi, m0 = 50 kg
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 cÖZxqgvb fi, m = ?
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 2.4 × 108 m s-1  ‡e‡M PjvKvjxb 50 kg f‡ii GKRb e¨w³i cÖZxqgvb fi n‡e 83.33 kg|
DËit (N).
gnvk~b¨hv‡bi MwZkxj Ae¯’vq c„w_ex‡Z `vuov‡bv GKRb ch©‡eÿK GKB mgq Mybv Ki‡e bv| Kvj `xN©vq‡bi cÖfv‡e f~c„‡ô `vuov‡bv ch©‡eÿ‡Ki wbKU gnvk~b¨hv‡b NwUZ †Kv‡bv Nubvi mgq `xN©vwqZ e‡j g‡b n‡e| mgq e¨eavb hv ch©‡eÿ‡Ki cÖm½ KvVv‡gv‡Z GKB ¯’v‡b Nuv `ywU NUbvi mgq e¨eavb Zv‡K `ywU NUbv NUvi ga¨eZ©x cÖK…wZKvj ev cÖK…Z mgq ejv nq| †h e¨w³ f~c„ô †_‡K mgq cwigvc Ki‡Q Zvi Kv‡Q mgq e¨eav‡bi ïiæ I †kl `ywU c„_K ¯’v‡b NU‡Q d‡j mgq e¨eavb cÖK…Z mg‡qi †P‡q `xN©vwqZ e‡j g‡b n‡e, GB cÖfve‡K Kvj `xNv©qb ejv nq| 
DÏxcK n‡Z cvB, 

c„w_ex‡Z `vuov‡bv ch©‡eÿ‡Ki wbKU mgq e¨eavb, t=50y 

Av‡jvi †eM, c=3×108 m s-1
gnvk~b¨hv‡bi †eM, v = 2.4×108 m s-1
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 gnvk~b¨hv‡b gnvk~b¨Pvixi wbYx©Z mgq e¨eavb, t0 = ? 

Avgiv Rvwb, t = 
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 t0 =30y
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 gnvk~b¨hv‡b gnvk~b¨Pvixi wbYx©Z mgq e¨eavb 30y|

wKš‘, c„w_ex‡Z `vuov‡bv GKRb ch©‡eÿ‡Ki wbKU mgq e¨eavb n‡jv 50y | 
Kv‡RB, Dc‡ii Av‡jvPbv n‡Z ejv hvq †h, Kvj `xN©vq‡bi Rb¨ gnvk~b¨hv‡b MwZkxj Ae¯’vq `vuov‡bv GKRb ch©‡eÿK GKB mgq Mybv Ki‡e bv| 

cÖ¨vKwUm Askt-m„Rbkxj iPbvg~jK cÖkœt
1|
f‚-c„‡ôi GKwU i‡KU Gi ˆ`N©¨ 10m Ges fi 5000kg GwU f‚-c„‡ôi †Kv‡bv w¯’i ch©‡eÿ‡Ki mv‡c‡ÿ 3107ms–1 ‡e‡M Pj‡Z ïiæ Kij|


(K) DÏxc‡K Av‡jv‡K i‡KU Gi Pjgvb ˆ`N©¨ wbY©q Ki|


(L) DÏxc‡K i‡KUwUi †eM wØ¸Y Kiv n‡j Gi f‡ii wKi~c cwieZ©b n‡e-MvwYwZK we‡kølYmn e¨vL¨v Ki|

2|
‡Kv‡bv avZe cvZ n‡Z B‡jKUªb wbtmi‡Yi Rb¨ Gi Dci 2500Å Zi½‰`‡N©¨i Av‡jv †djv nj| avZzwUi Kvh©v‡cÿK 2.3 eV| cø¨v‡¼i aªeK h=6.6310–34J–s|

(K) DÏxc‡K wbtm„Z d‡UvB‡jKUª‡bi m‡e©v”P MwZ‡eM KZ n‡e? †ei Ki|


(L) DÏxc‡K ewY©Z avZzi Dci 5897Å Zi½‰`‡N©¨i Av‡jv cwZZ n‡j B‡jKUªb gy³ n‡e Kx? MvwYwZKfv‡e we‡kølY K‡i gZvgZ `vI|

3|
weÁvb DrmyK †gavex QvÎx ûgvqiv Zvi evevi mv‡_ XvKv wek¦we`¨vj‡qi c`v_©weÁvb wefv‡Mi M‡elYvMv‡i wM‡q GKwU cixÿY †`L‡Z cvq| D³ cixÿvq 0.4Å Zi½‰`‡N©¨i GKwU †dvUb KYv GKwU w¯’i B‡jKUªb‡K AvNvZ K‡i 550 †Kv‡Y wewÿß n‡q hvq| M‡elbvMv‡ii ZvwjKv †_‡K Rvbv hvq †h, B‡jKUªb fi= 9.110–31kg, Av‡jvi †eM K. Av‡jvK Zwor wµqv Kv‡K e‡j?


(K) DÏxc‡Ki AvcwZZ †dvU‡bi kw³ KZ?


(L) DÏxc‡Ki Av‡jv‡K we‡ÿc‡Yi c~‡e© I c‡i †dvU‡bi Zi½‰`‡N©¨i Zzjbvg~jK we‡kølY Ki|

4|
AvKg‡ji fi 55kg Ges eqm 40 eQi| †m 2.4108ms–1 ‡e‡M MwZkxj gnvk~b¨hv‡b P‡o Qvqvc_ AbymÜv‡b †Mj| Zvi hgR fvB ZvRg‡ji eqm hLb 80 eQi n‡jv ZLb †m c„w_ex‡Z wd‡i G‡jv|


(K) gnvk~b¨hv‡b AvKg‡ji fi wbY©q Ki|


(L) DÏxc‡K `yÕfvB‡qi eZ©gvb eqm mgvb _vK‡e wK bv-MvwYwZK we‡kølYmn gZvgZ `vI|

5|
DÏxcKwU co Ges wb‡Pi cÖkœ¸‡jvi DËi `vI: GKwU avZzi Ici 2500Å Ges 3500Å Zi½ ˆ`N©¨wewkó `ywU ZworPz¤^Kxq Zi½ Avjv`vfv‡e †djv n‡jv| d‡j `ywU †ÿ‡ÎB avZec„ô n‡Z B‡jKUªb wbM©Z n‡jv| avZzwUi m~Pb K¤úv¼ 5.51014Hz.

(K) avZzwUi Kvh© A‡cÿK wbY©q Ki|


(L) DÏxc‡K AvcvwZZ Av‡jvi Zi½ ˆ`‡N©¨i Rb¨ Dfq‡ÿ‡Î wbe„wË wef‡ei Zzjbvg~jK co Ges wb‡Pi cÖkœmg~‡ni DËi `vI|

6|
0.2500nm Zi½‰`‡N©¨i G·-iwkœ †Kv‡bv jÿ¨e¯‘‡Z AvNvZ †n‡b 600 †Kv‡Y wewÿß nj| †hLv‡b B‡jKUª‡bi wbðj fi 9.110–31kg Ges cø¨v‡¼i aªyeK 6.6310–34Js.


(K) wewÿß G·-iwkœwU‡Z Zi½‰`N©¨ wbY©q Ki|


(L) wewÿß G·-iwkœwUi kw³, AvcwZZ iwkœwUi †P‡q AwZ mvgvb¨ Kg| MvwYwZKfv‡e we‡køl‡Yi gva¨‡g Gi mZ¨Zv hvPvB Ki|

7|
20kg f‡ii I 10m ‰`‡N©¨i †Kv‡bv GKwU e¯‘ w¯’ie¯’v †_‡K 0.5c ‡e‡M Pjv Avi¤¢ Ki‡jv|


(K) e¯‘wUi MwZkxj Ae¯’vq ˆ`N©¨ KZ?


(L) wbDUbxq ejwe`¨v n‡Z cÖvß MwZkw³ I Av‡cwÿK ZË¡ Abymv‡i MwZkw³ I Av‡cwÿK ZË¡ Abymv‡i MwZkw³ GK bq-DÏxc‡K cÖ`Ë Z‡_¨i Av‡jv‡K we‡kølY Ki|

8|
K¤úUb wµqv d‡Uv Zwor wµqv cixÿvi Rb¨ 4950Å Zi½ ˆ`‡N©¨i †dvUb e¨envi Kiv n‡jv Ges 1g †ÿ‡Î GwU 450 †Kv‡Y wewÿß nq Ges 2q †ÿ‡Îi Rb¨ wb¤œ cÖ`Ë kw³ ebvg Zi½‰`N©¨ †jLwPÎ cÖ‡`q Zi½ ˆ`N©¨ I ARvbv Zi½ ˆ`‡N©¨i Rb¨ wbte„wË wefe 0.6v Ges 1.1V mwPZ Kiv n‡q‡Q|
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(K) 1g cixÿvi †ÿ‡Î we‡ÿwcZ †dvU‡bi Zi½‰`N©¨ wbY©q Ki|


(L) DÏxcK n‡Z  wbYq Kiv m¤¢e wK-MvwYwZKfv‡e e¨vL¨v Ki|


9|
wb‡Pi DÏxcKwU co Ges cÖkœ¸‡jvi DËi `vIt


0.38Å Zi½ ˆ`‡N©¨i GKwU x-ray ‡dvUb GKwU wbðj B‡jKUªb Gi Dci AvcwZZ n‡q 600 †Kv‡Y wewÿß n‡jv| GKB mv‡_ B‡jKUªbwUI 1025eV MwZkw³‡Z cÖwÿß n‡jv| B‡jKUª‡bi Ae¯’v‡bi AwbðqZv n‡”Q 0.0100nm| B‡jKUª‡bi fi 9.110–31kg Ges cøvs‡Ki aªeK 6.6310–34Js|


(K) DÏxc‡K Aew¯’Z B‡jKUª‡bi Ae¯’v‡bi AwbwðqZvi Rb¨ wW-eªMjx Zi½ ˆ`N©¨ wbY©q Ki|


(L) DÏxc‡Ki D‡jøwLZ NUbv kw³i msiÿYkxjZv mg_©b K‡i wKbv? MvwYwZKfv‡e hvPvB Ki|

10|
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(K) NbK AvK…wZi ev‡·i ˆ`N©¨¸wj wKi~c †`L‡e w¯’i S ‡d«‡gi ch©‡eÿK|


(L) ev‡·i cÖK…Z fi 3kg n‡j S ‡d«‡gi ch©‡eÿ‡Ki g‡Z Gi NbZ¡ wKi~c n‡e|

11|
B‡jKUª‡bi w¯’i fi m0 = 9.110–31kg wbDwK¬qv‡mi e¨vmva© 10–14m Av‡jvi †eM c = 3108ms–1|



(K) DÏxc‡Ki B‡jKUªb‡K 0.6c ‡e‡M wb‡ÿc Ki‡j Gi fi KZ n‡e?


(L) nvB‡Rbev‡M©i AwbðqZv ZË¡ †_‡K e¨vL¨v Ki †h GKUv B‡jKUªb wbDwK¬qv‡m _vK‡Z cv‡i bv|

12|
‡bvgv‡bi fi 55kg Ges eqm 40 eQi| †m 2.4108ms–1 ‡e‡M MwZkxj gnvk~b¨ hv‡b P‡o Qvqvc_ AbymÜv‡b †Mj| Zvi RgR fvB wbi‡ei eqm hLb 80 eQi n‡jv ZLb †m c„w_ex‡Z wd‡i Gj|



(K) gnvïb¨hv‡b †bvgv‡bi fi wbY©q Ki|


(L) DÏxc‡Ki `yÕfvB‡qi eZ©gvb eqm mgvb _vK‡e wKbv MvwYwZK we‡kølYmn gZvgZ `vI|

13|
kvšÍ I ïå Gi Rb¥ 1971 mv‡j hLb evsjv‡`k ¯^vaxb nq| hLb Zv‡`i eqm 25 eQi ZLb kvšÍ 100m j¤^v GKwU b‡fvhv‡b 2.4108ms–1 ‡e‡M gnvk~‡b¨ Mvwo cvwo †`q| kvšÍ ¯^vaxbZvi cÂvk eQi c~wZ© Abyôv‡b‡hvM †`Iqvi Rb¨ Zvi wn‡m‡e 15 eQi gnvk~‡b¨ ågY K‡i wd‡i Avm‡e|


(K) ïå Gi wbKU b‡fvhvbwUi ˆ`N©¨ KZ n‡e?


(L) kvšÍ Kx ¯^vaxbZvi cÂvk eQi c~wZ© Abyôv‡b †hvM w`‡Z cvi‡e? MvwYwZK e¨vL¨v `vI|

14|
c„w_ex c„‡ô GKwU gnvKvkhv‡bi ˆ`N©¨ 15m Ges fi 600kg| gnvKkwU c„w_ex cÖ‡ôi GKRb w¯’i ch©‡eÿ‡Ki mv‡c‡ÿ 0.6c ‡e‡M Pj‡Z ïiæ Ki‡jv|



(K) DÏxc‡K gnvKvkwUi MwZkxj ˆ`N©¨ wbY©q Ki|


(L) DÏxc‡K gnvKvkhv‡bi MwZkxj kw³ wbY©q Ki|

15|
GKwU avZzi Dci 3000Å Zi½‰‡N©¨i AwZ‡e¸wb iwkœ †djv n‡jv| d‡j avZz c„ô n‡Z B‡jKUªb wbM©Z n‡jv| avZzwUi myPb K¤úv¼ 6.81014Hz|



(K) DÏxc‡K D‡jøwLZ avZz n‡Z wbM©Z B‡jKUª‡bi wbM©Z B‡jKUª‡bi m‡e©v”P MwZ‡eM KZ n‡e?


(L) D³ avZzi Dci 3800Å Zi½‰`‡N©¨i Av‡jv‡K iwkœ AvcwZZ n‡j wbe„wË wef‡ei †Kv‡bv cwieZ©b n‡e wK bv- MvwYwZK e¨vL¨vmn gZvgZ `vI|

16|
Av‡jvK Zwor wµqv cixÿvq †mvwWqvg avZzi Dci 2000Å Zi½‰`‡N©¨i wewKiY AvcwZZ n‡j 2.2eV MwZkw³ m¤úbœ B‡jKUªb wbM©Z nq|



(K) ‡mvwWqv‡gi Kvh©-A‡cÿK wbY©q Ki|


(L) 8000Å Zi½‰`‡N©¨i Av‡jvK †mvwWqvg avZzi Dci †dj‡j Zv †_‡K Av‡jvK Zwor cÖevn cvIqv hv‡e wK-MvwYwZK e¨vL¨vq gZvgZ `vI|

17|
GKwU B‡jKUªb 0.80C ‡e‡M MwZkxj w¯’i B‡jKUª‡bi fi 9.110–3kg



(K) DÏxc‡Ki B‡jKUª‡bi kw³ KZ?


(L) DÏxc‡Ki B‡jKUª‡bi †eM 90C n‡j †gvU kw³ w¯’wZkw³i wØ¸Y n‡e wKbv? MvwbZKfv‡e we‡kølY Ki|

18|
'X' I 'Y' `ywU avZzi Dci 2500Å Zi½ ˆ`‡N©¨i Av‡jv AvcwZZ n‡j †`Lv hvq avZzØq n‡Z 2.67eV me©vwaK MwZkw³ m¤úbœ Av‡jvK B‡jKUªb wbM©Z nq| wb‡Pi mviwY‡Z KwZcq avZzi Kvh©v‡cÿK †`Lv‡bv n‡jv|
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(K) AvcwZZ †dvU‡bi fi‡eM KZ?


(L) DÏxc‡Ki Av‡jv‡K 'X' I 'Y' avZzØq Kx n‡Z cv‡i? MvwYwZK we‡kølY K‡i gZvgZ `vI|

19|
weÁvbx AvBb÷vBb GKwU avZz wb‡q d‡Uv B‡jKwUªK cixÿv Pvjv‡bvi mgq †`L‡Z †c‡jb H avZz n‡Z B‡jKUªb Aegy³ Ki‡Z 2.2eV kw³i cÖ‡qvRb| B‡jKUªb Aegy³ Kivi Rb¨ avZzwUi Dci wZwb 6800Å Zi½ ˆ`‡N©¨i Av‡jv †dj‡jb|


(K) avZzwUi m~Pb K¤úv¼ wbY©q K‡iv?


(L) avZzwU n‡Z B‡jKUªb Aegy³ n‡e wKbv MvwYwZKfv‡e gZvgZ `vI|

20|
‡mvnvM I Rvwgj `yR‡biB eqm 40 eQi|
 †mvnvM 2.2108ms–1 ‡e‡M Pjgvb GKwU gnvk~b¨hv‡b P‡o Qvqvc_ AbymÜvb Ki‡Z †M‡jv Ges c„w_exi mv‡c‡ÿ 15 eQi ci f‚-c„‡ô wd‡i G‡jv|


(K) f‚ c„‡ô †mvnv‡Mi fi 60kg n‡j gnvk~b¨hv‡b Zvi fi KZ wQj?


(L) 15 eQi ci Df‡qi eq‡mi †Kv‡bv cwieZ©b cwijwÿZ n‡e Kx? DÏxc‡Ki Av‡jv‡K MvwYwZKfv‡e e¨vL¨v 
K‡iv|

21|
GKwU x-iwk¥ Drcv`K b‡j K¨v‡_vW I jÿ¨e¯‘i wfZi 10KV wefe cv_©K¨ cÖ‡qvM Kiv n‡jv| B‡jKUª‡bi fi 9.110-31Kg I PvR© 1.610–19C



(K) w¯’i Ae¯’v †_‡K GKwU B‡j±ªb †h †eM cÖvß n‡e Zvi gvb wbY©q K‡iv|


(L) DÏxc‡Ki Av‡jv‡K Drcbœ X iwk¥i b~¨bZg Zi½ ˆ`N©¨ Ges wewÿß B‡jKUª‡bi `¨ eªMwj Zi½ ˆ`‡N©¨i 
g‡a¨ †KvbwU †f`b ÿgZv †ewk?

22|
Zvwgg I bvwmi `yB hgR fvB| Zv‡`i eqm hLb 30 eQi, ZLb Zvwgg 200m ‰`‡N©¨i GKwU b‡fvhv‡b P‡o 2108ms–1 ‡e‡M gnvKvk åg‡Y †Mj| Aci w`‡K bvwmi c„w_ex‡Z i‡q †Mj| bvwm‡ii Abyhvqx Zvwgg 20 eQi ci c„w_ex‡Z i‡q †Mj| bvwm‡ii Now Abyhvqx Zvwgg 20 eQi ci c„w_ex‡Z wd‡i Gj|


(K) bvwm‡ii wbKU MwZkxj b‡fvhvbwUi ˆ`N©¨ KZ g‡b n‡e?


(L) Zvwgg gnvKk ågY †k‡l c„w_ex‡Z wd‡i G‡j bvwm‡ii mv‡_ Zvi eq‡mi cv_©K¨ n‡e wKbv-MvwYwZKfv‡e we‡kølY K‡iv|

23|
5000Å I 6000Å Zi½ ˆ`‡N©¨i `ywU Av‡jvK iwk¥ †Kvb avZe cv‡Zi Dci AvcwZZ n‡jv| cÖ_g iwk¥i  Rb¨ †h B‡jKUªb wbM©Z nq Zvi m‡e©v”P MwZkw³ 0.62ev|


(K) avZzi Kvh© A‡cÿK wbY©q K‡iv|


(L) wØZxq iwk¥ Av‡jvK Zwor wµqv cÖ`k©b Ki‡e wKbv we‡kølY K‡i gZvgZ `vI|

24|
GKwU B‡jKUªb 0.888 c Ges Ab¨ GKwU B‡jKUªb 0.99 c `ªæwZ‡Z MwZkxj| B‡jKUª‡bi w¯’ifi 9.1–31kg.

(K) cÖ_g B‡jKUª‡bi MwZkxj fi wbY©q Ki|


(L) cÖ_g B‡jKUª‡bi Zzjbvq wØZxq B‡jKUª‡bi Av‡cwÿK MwZkw³ †ewk bv Kg MvwYwZKfv‡e we‡kølY Ki|

25|
A I B avZzØ‡qi Kvh©v‡cÿK h_vµ‡g 5eV Ges 3.5eV avZzØ‡qi c„‡ôi Dci Avjv`vfv‡e h_vµ‡g 225Å Ges 400Å Zi½ ˆ`‡N©¨i Av‡jv AvcwZZ nq| †hLv‡b h = 6.6310–34Js Ges Av‡jvi †eM 3108ms–1|


(K) DÏxcK Abymv‡i A avZzi wbM©Z B‡jKUª‡bi †eM wbY©q Ki|


(L) DÏxc‡Ki Z_¨ Dfq avZz n‡Z d‡Uv B‡jKUªb wbM©Z n‡e Kx? MvwYwZKfv‡e we‡kølY Ki|

26|
d‡UvZwor wµqvi GKwU cixÿvq kvšÍv GKwU avZe cv‡Z 5000Å Zi½ ˆ`‡N©¨i Av‡jv wbe„wË wefe 10V ‡cj| cieZx©‡Z †m D³ avZe cv‡Z 7000Å  Zi½ ˆ`‡N©¨i Av‡jv †djj| e=1.610–19C, B‡jKUª‡bi fi m = 9.1–31kg, c=3108ms–1, h=6.6310–34Js.


(K) kvšÍvi cixÿvq wbsm„Z d‡UvB‡jKUª‡bi MwZ‡eM wbY©q K‡iv|


(L) avZe cv‡Zi Dci cieZx©‡Z AvcwZZ Av‡jv d‡Uv Zwor wµqv NUv‡Z cvi‡e wKbv Zv MvwYwZK we‡køl‡Yi 
mvnv‡h¨ hvPvB K‡iv|

27|
Bgb weÁv‡bi †gavex QvÎ| †m GKwU cixÿvMv‡i †`Lj †h, 0.4Å Zi½ ‰`‡N©¨i GKwU GKiwkœ †dvUb KYv GKwU w¯’i B‡jKUªb‡K AvNvZ K‡i 600 †KvY wewÿß n‡q hvq|


(K) wewÿß B‡jKUªb 0.8c ‡e‡M MwZkxj _vK‡j Gi fi a.m.u GK‡K wbY©q Ki|


(L) we‡ÿc‡bi c‡i G·iwk¥i Zi½ ˆ`N©¨ c~‡e©i Zi½ ˆ`N©¨ A‡cÿv e„nËi-hvPB Ki|
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