
 

 

  

 

 
 

 

wcÖq wkÿv_©xiv, 

GB Aa¨vqwUI 

AZ¨šÍ 

¸iæZ¡c~Y©|  

cÖvq cÖwZ 

eQiB GB 

Aa¨vq †_‡K 

†evW© cixÿvq 

iPbvg~jK cÖkœ 

_v‡K|      

ZvB Aa¨vqwU 

AZ¨šÍ 

hZœmnKv‡i 

Aa¨qb Ki‡e| 

 

AvaywbK c`v_©weÁv‡bi m~Pbv 

Aóg Aa¨vq 

c`v_©weÁvb - wØZxq cÎ 

 

m„Rbkxj bgybv cÖkœ I DËi 

†ecRv cvewjK ¯‹zj I K‡jR    

PÆMÖvg Bwc‡RW 



Aa¨vq : AvaywbK c`v_©weÁv‡bi m~Pbv 

1| †Zvgvi eÜz GKwU AwZ`ªæZ MwZm¤úbœ KvíwbK Mvwo‡Z 0.76 c MwZ‡Z ‡Zvgvi cvk w`‡q P‡j †Mj| MvwowU           

5.80 m j¤^v e‡j †Zvgvi Kv‡Q g‡b n‡jv| 

 K) cvjmvi bÿÎ Kx ? 1 

 L) †Kvb k‡Z© gnvwe‡k^ gnvms‡KvPb ïiæ n‡e? e¨vL¨v Ki| 2 

 M) w ’̄i Ae ’̄vq MvwowUi ˆ`N©¨ KZ n‡e ? 3 

 N) †Zvgvi Nwo‡Z 20 sec mgq AwZevwnZ n‡j †Zvgvi eÜzi Nwo‡Z AwZevwnZ mgq †ewk bv Kg n‡e ? 

MvwYwZKfv‡e hvPvB Ki| 4 

 

DËi: K) ‡Kv‡bv bÿÎ hLb mycvi‡bvfv wn‡m‡e we‡ùvwiZ nq ZLb Gi †Kvi ev g~j e ‘̄i Pvc GZ †ewk nq †h †cÖvUb I 

wbDUªb GKwÎZ n‡q wbDUªb MVb K‡i| G‡`i‡K wbDUªb bÿÎ ev cvjmvi e‡j| 

  

 L) hw` gnvwe‡k^i µvwšÍ NbZ¡cr Gi †P‡q gnvwe‡k^i Mo NbZ¡  eo n‡j gnvwek^ Ave× gnvwe‡k^ cwiYZ n‡e 

Ges mv‡_ mv‡_ ev wKQzKvj c‡i gnvwek^ cÖmviY _vwg‡q †`‡e| GLb †_‡K cÖvq 100 wewjqb eQi c‡i A`„k¨ 

kw³i NbZ¡ hw` FYvZ¥K nq ZLb gnvwe‡k^i cÖmviY wecixZgyLx n‡q GKUv AZ¨šÍ I AwZ Nb Ae ’̄vq gnvwek^ 

m¼zwPZ n‡Z ïiæ Ki‡e| NUbvi ci¤úiv n‡e gnvwe‡ùvi‡Yi ci hv hv N‡UwQj Zvi wecixZ d‡j KoKo, gogo 

gnvk‡ã †f‡O GK Pig mwÜÿY Dcw ’̄Z n‡e Ges gnvwe‡k^i AwMœMf© g„Zz¨ n‡e| Gici Ab¨ GKwU gnvwe‡ùviY 

hw` N‡U Zvn‡j gnvwe‡k^i ïiæ I †kl n‡e PµvKvi hvi †Kv‡bv ïiæ ev †kl †bB| 

  

 M) GLv‡b, Mvwoi †eM, v = 0.76 c 

 MwZkxj Ae ’̄vq Mvwoi ‰`N©¨, L = 5.80 m 

 w ’̄i Ae ’̄vq Mvwoi ˆ`N©¨ , L0 = ? 

 Avgiv Rvwb, L = L0 
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c
  

 ev, L0 = 

2

2)76.0(
1

80.5

c

c


 

 AZGe, w ’̄i Ae ’̄vq MvwowUi ˆ`N©¨ n‡e 8.924 m| 

  

 N) GLv‡b, Mvwoi †eM, v = 0.76 c 

 w ’̄i Nwo‡Z mgq e¨eavb, t = 20 s 

 MwZkxj Nwo‡Z mgq e¨eavb, t0 = ? 

 Avgiv Rvwb, t = 0

2

2

t

v
1

c


 

 ev, t0 = t × 
2 2

2 2

(0.76 )
1  = t 1

v c

c c
    

 GLv‡b, t0 < t 

  eÜzi Nwo‡Z AwZevwnZ mgq Kg n‡e| 



2| avZz-P I avZz-Q Gi Kvh©v‡cÿK h_vµ‡g 5 eV I 4 eV| 7000 Å I 700 Å Zi½‰`‡N©¨i ̀ ywU iwk¥ c„_Kfv‡e 

h_vµ‡g avZz-P I avZz-Q Gi Dci c‡o| 

 K) †e‡K‡ij I Kzwii g‡a¨ m¤úK© wK ? 1 

 L) wbe„wË wefe wK ? e¨vL¨v `vI| 2 

 M) avZz-P Gi m~Pb Zi½‰`N©¨ KZ ? 3 

 N) avZz-P I Q Df‡qi †ÿ‡ÎB wK Av‡jvK Zwor wµqv NU‡e ? MvwYwZK hyw³ `vI| 4 

 

DËi: K) †e‡K‡ij Ges Kzwi DfqB †ZRw®ŒqZvi GKK| 1 Kzwi = 3.7 × 1010
 †e‡K‡ij| 

  

 L) K¨v‡_vW cv‡Zi mv‡c‡ÿ A¨v‡bvW cv‡Z †h b~¨bZg FY wefe w`‡j Av‡jvK Zwor cÖevngvÎv k~b¨ nq, A_©vr 

cÖevngvÎv eÜ n‡q hvq, †mB wefe‡K wbe„wË wefe e‡j| A_©vr Av‡jvK Zwor wµqvi ZworcÖevn eÜ Ki‡Z †h 

wefe cÖ‡qvM Ki‡Z nq ZvB wbe„wË wefe| 

  

 M) GLv‡b, Kvh©v‡cÿK, W0 = 5 eV 

 Avgiv Rvwb, W0 = hf0 

  f0 = 
19

0

34
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         = 1.20 × 1015 Hz 

  m~Pb Zi½‰`N©¨, 0 = 
8
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  P avZzi m~Pb Zi½‰`N©¨ 2.49 × 10-7m 

  

 N) P avZzi m~Pb Zi½‰`N©¨ = 2.49 × 10-7m = 2490 Å [M n‡Z] 

 A_©vr b~¨bZg 2490 Å Zi½‰`N©¨i Av‡jv co‡j Av‡jvK Zworwµqv ïiæ n‡e| wKš‘ P avZz‡Z 7000 Å Gi 

Av‡jv c‡o, hv 2490 Å †_‡K A‡bK †ewk A_©vr kw³ Kvh©v‡cÿK †_‡K Kg| 

 AvcwZZ Av‡jvi kw³,

8
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 5 eV > 2.84 eV myZivs P avZz‡Z Av‡jvK Zwor wµqv NU‡e bv| 

 Q avZzi †ÿ‡Î : 

 AvcwZZ Av‡jvi kw³, 
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                         W = 17.75 eV 

 4 eV < 17.75 eV A_©vr Q †Z Av‡jvK Zwor wµqv NU‡e| 

 myZivs, P †Z Av‡jvK Zworwµqv bv NU‡jI, Q †Z Av‡jvK ZwoZwµqv NU‡e| 

 

 



3| 20 kg f‡ii Ges 10 m ˆ`‡N©¨i GKwU `Û w ’̄i Ae ’̄v †_‡K 0.5c †e‡M hvÎv ïiæ Kij| 

 K) Zi½ KYv ˆØZ ag© Kx ? 1 

 L) Av‡cwÿK ZË¡ Abymv‡i mylg †e‡M MwZkxj KvVv‡gvi Nwo ax‡i P‡j †Kb ? e¨vL¨v Ki| 2 

 M) MwZkxj `‡Ûi ‰`N©¨ †ei Ki| 3 

 N) wbDUwbqvb ejwe`¨v n‡Z cÖvß MwZkw³ Av‡cwÿK ZË¡ n‡Z cÖvß MwZkw³i mgvb bqÑ DÏxc‡K mieivnK…Z 

Z‡Ë¡i Av‡jv‡K we‡kølY Ki| 

 

DËi: K) Zi½ KYv ‰ØZZv n‡jv Ggb GKwU aviYv hv‡Z D‡jøL Kiv nq †h, mKj kw³ Zi½ m „̀k Ges KYv m „̀k Dfq 

ag© cÖ`k©b K‡i| 

 L) mg‡qi Av‡cwÿKZv Abymv‡i MwZkxj KvVv‡gvi mgq, t Ges wbðj KvVv‡gvi mgq to n‡j, t = 0

2
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t

v

c


‡Kv‡bv e ‘̄B Av‡jvi mgvb †e‡M MwZkxj n‡Z cv‡i bv e‡j 

2

2
1

v

c
  me©`vB 1 Gi †P‡q Kg nq| d‡j t > to| 

A_©vr MwZkxj KvVv‡gv‡Z mgq `xN© nq| GRb¨ mylg †e‡M MwZkxj KvVv‡gv‡Z Nwo ax‡i P‡j| 

  

 M) †`Iqv Av‡Q, `‡Ûi wbðj ˆ`N©¨, L0 = 10m 

 `‡Ûi †eM, v = 0.5 c 

 MwZkxj `‡Ûi ‰`N©¨, L = ? 

 Avgiv Rvwb, L = L0 × 
2

2
1

v

c
  = 10 × 

2

2

(0.5 )
1 10 1 0.25

c

c
     

  L = 8.66 m 

  

 N) `‡Ûi w ’̄i Ae ’̄vq fi, m0 = 20 kg 

 `‡Ûi †eM, v = 0.5c = 0.5 × 3 × 108 m s-1
 

  `‡Ûi wbD‡Uvwbqvb MwZkw³ =
1

2
 mov2   =

1

2
  20 × (0.5 × 3 × 108)2   = 2.25 × 1017 J 

 Av‡cwÿK Z‡Ë¡i Av‡jv‡K fi-kw³ mgxKiY n‡Z Avgiv cvB, 

 ‡gvU kw³, E = mc2
 

 ev, MwZkw³ + wbðj kw³ = mc2
 

 ev, K + moc2 = mc2 ................ .(1) 

 f‡ii Av‡cwÿKZv n‡Z Avgiv Rvwb, m = 0
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 K = mc2 – m0c2 = 20
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 = 2.78 × 1017J 

  e ‘̄i wbD‡Uvwbqvb MwZkw³ Ges AvBb÷vBbxq MwZkw³ GK bq| 

 



4| GKwU avZzi Dci 2×10-11m Zi½‰`‡N©¨i AwZ †e¸wb iwk¥ GKwU w ’̄i B‡jKUªb‡K AvNvZ K‡i| G‡Z iwk¥wU 

450
 †Kv‡Y wewÿß nq Ges B‡jKUªbwU Av‡jvi †e‡Mi 90% †e‡M MwZkxj nq| avZzwUi m~Pb K¤úv¼ 6.8 × 

1014 Hz| 

 K) eªæ÷v‡ii m~ÎwU wjL| 1 

 L) Av‡jvK hš¿cvwZ‡Z †KŠwYK weea©b AwaK Dc‡hvMx nq †Kb ? Ñ e¨vL¨v Ki| 2 

 M) DÏxc‡K DwjøwLZ avZz n‡Z wbM©Z B‡jKUª‡bi m‡e©v”P MwZ‡eM wbY©q Ki| 3 

 N) DÏxc‡K DwjøwLZ msNl©wU kw³i msiÿYkxjZv bxwZ †g‡b Pj‡e wK-bv ? MvwYwZKfv‡e hvPvB Ki| 4 

 

DËi: K) eªæ÷v‡ii myÎwU n‡jvÑ mgeZ©b †Kv‡Yi U¨vb‡R›U msL¨vMZfv‡e cÖwZmviK gva¨‡gi (†h gva¨‡gi c„ô †_‡K 

Av‡jv c~Y© Af¨šÍixY cÖwZdj‡bi gva¨‡g cÖwZdwjZ nq) cÖwZmiv‡¼i mgvb| 

  

 L) cÖwZwe¤^ Øviv m„ó exÿY †KvY Ges jÿ¨e ‘̄ Øviv m„ó exÿY †Kv‡Yi AbycvZ‡K †KŠwYK weea©b e‡j| †KŠwYK 

weea©b †KvY exÿY h‡š¿i †ÿ‡Î cwigvc Kiv nq| exÿY hš¿ Qvov hw` e ‘̄wU †Pv‡L  †KvY ˆZwi K‡i Ges hš¿ 

e¨env‡ii d‡j P‚ovšÍ cÖwZwe¤^wU hw` †Pv‡L  †KvY ˆZwi K‡i Z‡e †KŠwYK weea©b, 

 m = 
cÖwZwe¤^ Øviv †Pv‡L Drcbœ †KvY

e ‘̄ Øviv †Pv‡L Drcbœ †KvY

 = 



 

 Ab¨w`‡K †KŠwYK weea©‡b mwVK †KŠwYK cwigvc cvIqv hvq e‡j GwU AwaK Kvh©Ki| 

  

 M) GLv‡b, AvcwZZ Av‡jvi Zi½‰`N©¨,  = 2 × 10-11 m 

                              we‡ÿcb †KvY,  = 450
 

 B‡jKUª‡bi †eM, v = c Gi 90% = 0.9c 

 m~Pb K¤úv¼, f0 = 6.8 × 10-14 Hz 

 Av‡jvi †eM, c = 3  108 m s-1
 

 e- Gi m‡e©v”P MwZ‡eM, Ekmax = ? 

 cøv‡¼i aªæeK, h = 6.63  10-34 Js 

 Avgiv Rvwb, E = W0 + Ekmax 

 ev, hf = hf0 + Ekmax [⸪ E = h f Ges W0 = hf0] 

 ev, h×
𝑐


 = hf0 + Ekmax 

 ev, Ekmax = h×
𝑐


 - hf0 = h (

𝑐


− f0) 

 ev, Ekmax = 6.63  10-34 (
3108 

210−11
− 6.81014) 

  Ekmax = 9.94  10-15 J 

  

  

 

 

 

 

 



 N) Rvbv Av‡Q, B‡jKUª‡bi fi, m0 = 9.11  10-31kg 

 AvcwZZ iwk¥i kw³, E1 = 
ℎ𝑐


=

6.63×10−34 ×3 ×108

2×10−11
 J = 9.95  10-15J 

 w ’̄i e-
 Gi kw³, Eˊ1 = 0J 

  msN‡l©i Av‡M ‡gvU kw³, Ei = E1 + Eˊ1 = 9.95  10-15 J 

 wewÿß iwk¥i Zi½‰`N©¨,  =  + 
ℎ

𝑚0𝑐
(1 − 𝑐𝑜𝑠) 

 ev,  = 2  10-11 +
6.63 10−34

9.11 × 10−313108
 (1 – cos 450) 

 ev, = 2.07 × 10-11m 

 Ges kw³, E2 = h
𝑐


 = 

6.63 × 10−34×3×108 

2.07 ×10−11
 

                    = 9.61  10-15 J 

 e-
 Gi MwZkw³, E2 = 

1

2
 mv2 [Av‡cwÿKZv ZË¡ we‡ePbv K‡e] 

                   = 
1

2
  

𝑚

√1− 
𝑣2

𝑐2

  v2 = 
1

2
  

𝑚0

√1−(
0.9𝑐

𝑐
)

2
  (0.9c)2 

                     = 
1

2
×

9.11×10−31×0.81×(3×108)2

√1−(.9)2
 = 7.62×10-14J 

 myZivs msN‡l©i ci †gvU kw³, Ef = E2 + E2 

 ev, Ef = (9.61  10-15 + 7.62  10-14) J = 8.58  10-14
 

  E4 Ef 

 A_©vr kw³i msiÿYkxiZv iwÿZ nq wb| 

 

5| GKwU B‡jKUª‡bi MwZkw³ 1 keV| B‡jKUª‡bi Ae ’̄vb 1 Å -Gi g‡a¨ wba©vwiZ n‡jv| 

 K) K¤úUb wµqv Kv‡K e‡j ? 1 

 L) †Kv‡bv avZzi d‡UvZwor wµqv Zvi m~Pb K¤úv‡¼i Dci wbf©ikxjÑ e¨vL¨v Ki| 2 

 M) B‡jKUªbwUi wW eªMwj Zi½‰`N©¨ wbY©q Ki| 3 

 N) DÏxc‡Ki Ae ’̄v‡bi g‡a¨ fi‡e‡Mi AwbðqZvi kZKiv nvi AwbðqZv bxwZi b~¨bZg gv‡bi m~‡Îi mvnv‡h¨ 

wbY©q Ki| 4 

 

DËi: K) D”Pkw³m¤úbœ †dvUb hLb †Kv‡bv jÿ¨e ‘̄i(†hgb B‡jKUªb) mv‡_ msN‡l© wjß n‡q wewÿß nq, ZLb wewÿß 

†dvU‡bi Zi½‰`N©¨ AvcwZZ †dvU‡bi Zi½‰`‡N©¨I †P‡q †ewk nq| G wµqv‡K K¤úUb wµqv e‡j| 

  

 L) h‡_vchy³ D”P K¤úv¼wewkó Av‡jvKiwk¥ †Kv‡bv avZe c„‡ô AvcwZZ n‡j Zv †_‡K B‡jKUªb wbtm„Z nq| G 

NUbv‡K d‡UvZwor wµqv e‡j| Avevi b~¨bZg †h K¤úv‡¼i †P‡q Kg K¤úv¼ wewkó Av‡jv H avZz †_‡K B‡jKUªb 

wbM©Z Ki‡Z cv‡i bv †m K¤úv¼B m~Pb K¤úv¼| A_©vr m~Pb K¤úv‡¼ Av‡jvKiwk¥ AvcwZZ n‡jB ïaygvÎ d‡UvZwor 

wµqv N‡U| GRb¨ †Kv‡bv avZzi d‡UvZwor wµqv Zvi m~Pb K¤úv‡¼i Dci wbf©ikxj| 

  

  

 

 

 



 M) B‡jKUª‡bi MwZkw³, K = 1keV 

                                     = 103 eV = 103  1.6  10-19 J = 1.6  10-16 J 

                    ev, 

1

2
 mve

2 = 1.6 ×10-16
 

                    ev, ve = √
2  1.6  10−16

𝑚
 = √

2  1.6  10−16

9.110−31 
  

                               = 1.875  107 ms-1
 

  B‡jKUª‡bi wW-eªMwj Zi½‰`N©¨,   = 
ℎ

𝑚𝑣
 = 

6.63  10−34 

9.1  10−31  1.875  107
 

                                                    = 3.88  10-11 m 

  

 N) †`Iqv Av‡Q, 

 B‡jKUª‡bi Ae ’̄v‡bi AwbðqZv, x = 1Å = 10-10 m 

 B‡jKUª‡bi fi‡e‡Mi AwbðqZv, p = ? 

 Avgiv Rvwb,  x.p = 
1

2
.

ℎ

2
 

 ev, p = 
ℎ

4  𝑥
 = 

6.63 × 10−34

4  10−10
 = 5.28  10-25 kg ms-1

 

 Avevi, B‡jKUª‡bi fi‡eM, P = m0ve 

                                        = (9.1  10-31  1.875 107) kg m s-1 

                                        = 1.7 10-23 kg m s-1
 

  B‡jKUª‡bi fi‡e‡Mi AwbðqZvi nvi, 

                                     = 
5.28  10−25

1.7  10−23
  100% = 3.1% 


