
Av‡jvi cÖwZmiY 1 

gƒj eBGqi AwZwiÚ Ask 

beg AaÅvq: AvGjvi cÉwZmiY   

 
cix¶vq Kgb †c‡Z AviI cÖ‡kœvËi 

cÉk²1  A I B `yB eÅwÚi ò‚wUMÉÕ¦ ˆPvGLi wbKU we± ỳ I `ƒi we±`y 

wbGÁ²i QGK ˆ`LvGbv nGjv:  

eÅwÚ  ˆPvGLi wbKU we±`y  ˆPvGLi `ƒi we±`y 
A 15 cm 100 cm 

B 35 cm Amxg 

  wkLbdj-8 I 12 [iv. ˆev. 2016]  

K. AvGjvK ˆK±`Ê Kx?  1 

L. ƒ̀i- ƒ̀ivG¯¦ Še ỳÅwZK msGKZ ˆcÉiGY AcwUKÅvj dvBevi 

eÅenvi myweavRbK ˆKb?  2 

M. A eÅwÚi eÅen†Z Pkgvi ÞgZv wbYÆq Ki| 3 

N. B eÅwÚi Pkgvi ˆj´Ö KxfvGe cÉwZweÁ¼ MVb KGi Zv 

iwkÄwPGòi gvaÅGg weGkÏlY Ki|  4 

1 bs cÉGk²i Dîi 

K  AvGjvK ˆK±`Ê nGjv ‰KwU ˆjG´Öi AfÅ¯¦Gi cÉavb AGÞi Dci 

AewÕ©Z ‰KwU wbw`ÆÓ¡ we±`y, hvi gaÅ w`Gq  ˆKvGbv iwkÄ AwZKÌg 

KiGj cÉwZmiGYi ci ˆjG´Öi Aci c†Ó¤ ˆ^GK wbMÆZ nIqvi mgq 

AvcwZZ iwkÄi mgv¯¦ivjfvGe wbMÆZ nq| 

L  `ƒi-`ƒivG ¦̄ Še`yÅwZK msGKZ ˆcÉiGY AcwUKÅvj dvBevi eÅenvi 

myweavRbK| KviY ‰GZ AvGjvi cƒYÆ AfÅ¯¦ixY cÉwZdjGbi agÆ 

eÅenvi KGi AvGjvi MwZGZ ˆKvGbv Z^Å cvVvGbv mÁ¿e nq| ‰QvovI 

AcwUKÅvj dvBevGii eÅv´£DBW^ AGbK DœP nGq ^vGK| ‰i dGj 

ˆ`Lv hvq cÉvq 2000 ˆUwjGdvb msGKZGK ‰K mGã ‰KwU 

AcwUKÅvj dvBevGii gaÅ w`Gq mçvjb Kiv hvq| ‰GZ 

msGKZàGjvi ZxeËZvi cÉvq ˆKvGbv cwieZÆb nq bv| 

M  A eÅwÚi ˆPvGL `yB aiGbi mgmÅv iGqGQ| ZvB KvGQi eÕ§ 

ˆ`Lvi RbÅ ‰es `ƒGii eÕ§ ˆ`Lvi RbÅ `yB aiGbi ˆj´Ö eÅenvi 

KiGZ nGe| 

wbKU we±`yi ˆÞGò: 

Avgiv Rvwb, 
1
 u

 + 
1
v
 = 

1
f
 = P  

 P = 
1

0.25
 + 

1
 – 0.15

  

 = – 2.67 D (Ans.) 

‰LvGb,  
u = 25 cm = 0.25 m 
v = –15 cm = – 0.15 m 

P = 
1
f
 = ? 

`ƒi we±`yi ˆÞGò : 

Avgiv Rvwb, 

P = 
1
f
 = 

1
v
 + 

1
u

  

P = 
1
–1

 + 
1


 = – 1D (Ans.) 

‰LvGb, 
u =  

v = – 100cm = – 1m 

P = 
1
f
 = ? 

N  B eÅwÚ `xNÆ `†wÓ¡ mÁ·®²| Zvi ˆPvGLi wbKU we± ỳi `ƒiZ½ 35 cm 

hv 25 cm AGcÞv ˆewk| ‰RbÅ ZvGK ‰gb ‰KwU Dîj ˆj´Ö 

eÅenvi KiGZ nGe ˆhb 25 cm `ƒiGZ½ Õ©vwcZ eÕ§i ‰KwU AevÕ¦e 

weÁ¼ 35 cm `ƒiGZ½ MwVZ nq|  

 

O 
O 

 

 
aiv hvK, 25 cm ƒ̀iGZ½ O we± ỳGZ Õ©vwcZ eÕ§ ˆPvL ˆ`LGZ cvq bv wK §̄ 

35 cm ƒ̀iGZ½ O we± ỳGZ Õ©vwcZ eÕ§ ˆPvL ˆ`LGZ cvq| ‰KwU Dîj 

ˆj´Ö eÅenvi KGi O we± ỳGZ Õ©vwcZ ˆKvGbv eÕ§i weÁ¼ O we± ỳGZ MwVZ 

nIqvi welqwU wPGòi mvnvGhÅ ˆ`LvGbv nGjv| O we± ỳ ˆ^GK AvMZ 

Acmvix iwkÄàœQ Dîj ˆjG´Ö AvcwZZ nIqvi ci ‰G`i AcmvwiZv 

‰KUz KGg hvq| ‰ iwkÄ àœQGK wcQGbi w`GK ewaÆZ KiGj Zviv O 

we±`yGZ wgwjZ nq| A^Ævr ˆPvGLi wbKU iwkÄàœQ O we±`y ˆ^GK 

AvmGQ eGj gGb nq| ‰GÞGò O nGœQ  O ‰i AevÕ¦e weÁ¼| 

cÉk²2  wbGPi DóxcKwU co ‰es cÉk²àGjvi Dîi `vI: 
 

F 

30 cm 

F 2F 2F 

 
 wkLbdj-8 I 12 [w`. ˆev. 2016]  

K. ˆj´Ö KvGK eGj?  1 

L. eÅvµ¦ cÉwZdjb eÅvLÅv Ki|  2 

M. ˆj´ÖwUi ÞgZv wbYÆq Ki| 3 

N. DóxcGKi ˆj´ÖwUi mvnvGhÅ KxfvGe ˆPvGLi ò‚wU `ƒi Kiv 

hvq? wPòmn ˆZvgvi gZvgZ `vI|  4 

2 bs cÉGk²i Dîi 

K  `ywU ˆMvjxq c†Ó¤ «¼viv mxgve«¬ ˆKvGbv Õ¼œQ cÉwZmviK gvaÅgGK 

ˆj´Ö eGj| 

L  hw` ‰KàœQ mgv¯¦ivj AvGjvKiwkÄ ˆKvGbv ZGj AvcwZZ nGq 

cÉwZdjGbi ci Avi mgv¯¦ivj bv ^vGK ev Awfmvix ev Acmvix 

iwkÄàGœQ cwiYZ bv nq, ZGe ‰ aiGbi cÉwZdjbGK eÅvµ¦ cÉwZdjb 

eGj| 
 

 



2 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

wPGò, ‰KàœQ mgv¯¦ivj AvGjvKiwkÄ ‰KwU Agm†Y ZGj AvcwZZ 

nGœQ| ‰GÞGò iwkÄàGjv Agm†Y ZGji wewf®² AvcZb we±`yGZ wewf®² 

AvcZb ˆKvGY AvcwZZ nq, dGj ‰ mKj iwkÄi AvbylwãK 

cÉwZdjb ˆKvYI wewf®² nq| hvi dGj cÉwZdwjZ iwkÄàGjv Avi 

mgv¯¦ivj ^vGK bv|  

M   ˆ`Iqv AvGQ, 

ˆjG´Öi ˆdvKvm `ƒiZ½, f = 
 30

2
 = – 15cm [ˆj´ÖwU AeZj] 

 = – 0.15m 

ˆjG´Öi ÞgZv, P = 
1
 f

 = 
1

– 0.15
  =  6.67 D (Ans.) 

N  cÉ`î ˆj´ÖwU AeZj ˆj´Ö| ‰ ˆj´Ö «¼viv ˆPvGLi nËÕ¼ †̀wÓ¡ ƒ̀i Kiv 

hvq| ˆPvGLi ˆjG´Öi Awfmvix ÞgZv ˆeGo ˆMGj nËÕ¼ †̀wÓ¡ ò‚wUi D«¿e 

nq|  

(K) 

I 

(L) 

O 

(M) 

O 

 

 
nËÕ¼ †̀wÓ¡i ˆÞGò Amxg ƒ̀Gii ˆKvGbv we± ỳ ˆ^GK AvMZ mgv±Zivj 

iwkÄàœQ PÞz ˆjG´Öi wKÌqvq ˆiwUbvi mÁÃyGL I we±`yGZ cÉwZweÁ¼ MVb 

KGi (wPò- K) dGj ˆPvL Zv ˆ`LGZ cvq bv| wK±Zz Õ·Ó¡ `kÆGbi 

mGeÆvœP `ƒGii O we±`y ˆ^GK AvMZ iwkÄàœQ ˆiwUbvq cÉwZweÁ¼ MVb 

KGi (wPò- L) ‰es ˆPvL Zv ˆ`LGZ cvq| Amxg `ƒGii ˆKvGbv we±`y 

ˆ^GK AvMZ mgv±Zivj iwkÄàœQGK ˆPvGL AvcwZZ nIqvi cƒGeÆ hw` 

‰gbfvGe Acmvix Kiv hvq ˆhb Zv O ˆ^GK AvmGQ eGj gGb nq 

(wPò- M), ZGe ˆPvL ZvGK O we±`yGZ ˆ`LGZ cvGe| mgv±Zivj 

iwkÄàœQGK Acmvix àGœQ cwiYZ Kiv hvq AeZj ˆj´Ö «¼viv| 

myZivs, Amxg ƒ̀Gii ˆKvGbv eÕ§GK ˆ`LGZ nGj ˆPvGLi mvgGb ‰gb 

‰KwU AeZj ˆjG´Öi Pkgv eÅenvi KiGZ nGe ˆhb eÕ§i ‰KwU 

AevÕ¦e ˆmvRv cÉwZweÁ¼ ò‚wUcƒYÆ ˆPvGLi ƒ̀iwe± ỳ O ˆZ MwVZ nq| 

cÉk²3  bvwdGmi `v`y KvGQi wRwbm Õ·Ó¡ ˆ`LGZ cvb bv| 

PÞzGivM weGklæ `v`yGK + 2.25D ÞgZvmÁ·®² ˆj´Ö Pkgv wnmvGe 

eÅenvi Kivi civgkÆ w`Gjb| wkLbdj-8 I 12 [Kz. ˆev. 2016]  

K. ˆj´Ö KvGK eGj? 1 

L. ˆPvGLi mvgGb gkvj Lye Ë̀‚Z NyivGj AvàGbi e†î ˆ`Lv hvq ˆKb? 2 

M. `v`yi Pkgvi ˆdvKvm ƒ̀iZ½ wbYÆq Ki| 3 

N. `v`yGK abvñK ÞgZvi ˆj´Ö eÅenvGii civgkÆ ˆ`evi 

ˆhŒwÚKZv wPòmn weGkÏlY Ki| 4 

3 bs cÉGk²i Dîi 

K  `ywU ˆMvjxq c†Ó¤ «¼viv mxgve«¬ ˆKvGbv Õ¼œQ cÉwZmviK gvaÅgGK 

ˆj´Ö eGj| 

L  ˆPvGLi mvgGb ˆKvGbv eÕ§ ivLGj ˆiwUbvq Zvi cÉwZweÁ¼ MwVZ 

nq ‰es Avgiv eÕ§wUGK ˆ`LGZ cvB| ‰Lb hw` eÕ§wUGK ˆPvGLi 

mvgGb ˆ^GK mwiGq ˆbIqv nq ZvnGj mwiGq ˆbIqvi 0.03 ˆmGK´£ 

chÆ ¦̄ ‰i `kÆb Abyf„wZ gwÕ¦GÓ• ˆ^GK hvq| ˆPvGLi mvgGb gkvj `Ë‚Z 

MwZGZ NyivGj ‰wU e†îvKvi cG^ 0.03s ‰i ˆPGq Kg mgGq AeÕ©vb 

cwieZÆb KGi ˆdGj eGj ˆPvGL gkvjGK AvàGbi e†Gîi gGZv 

ˆ`Lvq| 

M   

Avgiv Rvwb, P = 
1
f
 

ev, f = 
1
P

 = 
1

+2.25
  

        = 0.44 m = 44 cm (Ans.) 

ˆ`Iqv AvGQ,  

Pkgvi ÞgZv, P = + 2.25 D 

ˆdvKvm `ƒiZ½, f = ? 

N  Avgiv Rvwb, Dîj ˆjG´Öi ÞgZv abvñK| `v`yGK abvñK 

ÞgZvmÁ·®² ˆj´Ö ev Dîj ˆj´Ö eÅenvGii civgkÆ ˆ`evi ˆhŒwÚKZv 

wbGP wPGòi mvnvGhÅ weGkÏlY Kiv nGjv| 

bvwdGmi `v`y KvGQi wRwbm Õ·Ó¡ ˆ`LGZ cvb bv eGj Avgiv ejGZ  

cvwi Zvi ˆPvGL `xNÆ`†wÓ¡ ò‚wU iGqGQ| ˆPvGLi ˆjG´Öi Awfmvix 

ÞgZv KGg hvIqvi KviGY `xNÆ `†wÓ¡ ò‚wUi D«¿e nq| ‰B ò‚wU `ƒi 

KiGZ ˆPvGLi ˆjG´Öi Awfmvix ÞgZv evovGZ nq| ‰RbÅ mnvqK 

ˆj´Ö wnGmGe Dîj ˆj´Ö eÅenvi Kiv nq| 

  25 cm 

 
ZvQvov ‰Kgvò Dîj ˆj´ÖB ‰KB cvGk jÞÅeÕ§i ˆPGqI `ƒGi ˆmvRv 

AevÕ¦e cÉwZweÁ¼ MVb KGi| ‰GÞGò ZvB ˆPvGLi ˆjG´Öi mvgGb 

mnvqK ˆj´Ö ev Pkgv wnGmGe ‰gb ÞgZv Z^v ˆdvKvm ƒ̀iZ½ wewkÓ¡ 

Dîj ˆj´Ö  

eÅenvi KiGZ nGe hv Õ¼vfvweK ˆPvGLi wbKU we±`y N- ‰ Õ©vwcZ 

jÞÅeÕ§i weÁ¼ ò‚wU-cƒYÆ ˆPvGLi wbKUwe±`y O ˆZ MVb KGi| 

cÉk²4   
 

2f 

 

40 cm 

 

M 

M 

f 

O 

 
 wkLbdj-8 I 12 [P. ˆev. 2016]  

K. eKÌZvi ˆK±`Ê Kx?  1 

L. wPwKrmvGÞGò AcwUKÅvj dvBevGii eÅenvi wjL|  2 

M. ˆj´ÖwUi ÞgZv wbYÆq Ki| 3 

N. DÚ ˆj´ÖwU ˆPvGLi Kx aiGbi ò‚wU `ƒixKiGY mnvqK? 

wPòmn eÅvLÅv Ki|  4 



Av‡jvi cÖwZmiY 3 

4 bs cÉGk²i Dîi 

K  ˆjG´Öi ˆKvGbv c†Ó¤ ˆh ˆMvjGKi Ask weGkl ˆmB ˆMvjGKi 

ˆK±`ÊGK ˆjG´Öi H c†GÓ¤i eKÌZvi ˆK±`Ê eGj| 

L  wPwKrmv ˆÞGò ‰G´£vÕ•wc ‰i gvaÅGg cvKÕ©jxi ÞZ, iÚevnx 

agbx ev wkivi eÐK A^ev n†̀ wcGíi fvjfàGjvi wKÌqv ˆ`Lvi RbÅ 

AcwUKÅvj dvBevi eÅen†Z nq| AcwUKÅvj dvBevGii AvGjvi cƒYÆ 

AfÅ¯¦ixY cÉwZdjGbi aGgÆi RbÅ ˆ`Gni AfÅ¯¦Gii Aã-cÉZÅã 

ˆ^GK cÉwZdwjZ AvGjv Lye mnGRB evBGi ‰Gm aiv ˆ`q| dGj 

Avgiv Zv ˆ`LGZ cvB|  

M   

Avgiv Rvwb, 

P = 
1
f
  = 

1
0.2

  = 5 D (Ans.) 

‰LvGb, 

ˆj´ÖwUi, 2f = 40 cm 

 ˆdvKvm `ƒiZ½,  

f = 
40
2

 cm = 20 cm = 0.2 m 

ˆj´ÖwUi ÞgZv, P = ? 

N  1 (N) bs m†Rbkxj cÉGk²vîi Ë̀Ó¡eÅ| 

cÉk²5  

 

evqy 

A 

B 

cvwb 

60 

 
  wkLbdj-1 I 2 [h. ˆev.2016]  

K. KÌvw¯¦ ˆKvY KvGK eGj?  1 

L. cƒYÆ AfÅ¯¦ixY cÉwZdjGbi kZÆàGjv Kx?  2 

M. AB AvGjvKiwkÄ cvwbGZ cÉGek Kivi ci 11 w`K 

cwieZÆb KiGj evqy mvGcGÞ cvwbi cÉwZmiYvâ wbYÆq Ki|3 

N. DóxcGKi cvòwU mgyG`Ëi cvwb «¼viv cƒYÆ KiGj 

cÉwZmiYvGâi gvb 1.40 nGj AvGjvKiwkÄ AvcwZZ iwkÄ 

ˆ^GK KZUv ˆeuGK hvGe weGkÏlY Ki|  4 

5 bs cÉGk²i Dîi 

K  wbw`ÆÓ¡ iGOi AvGjvKiwkÄ Nb gvaÅg ˆ^GK nvjKv gvaÅGg 

cÉwZmiGYi mgq AvcZb ˆKvGYi ˆh gvGbi RbÅ cÉwZmiY ˆKvY ‰K 

mgGKvY nq, ZvGK H nvjKv gvaÅGgi mvGcGÞ Nb gvaÅGgi KÌvw ¦̄ 

ˆKvY eGj| 

L  cƒYÆ AfÅ¯¦ixY cÉwZdjGbi kZÆ `yBwU| h^v: 

i.  AvGjvK iwkÄGK AekÅB Nb gvaÅg ˆ^GK nvjKv gvaÅGgi 

AwfgyGL ˆhGZ nGe ‰es `yB gvaÅGgi weGf` ZGj AvcwZZ 

nGZ nGe| 

ii.  Nb gvaÅGg AvcZb ˆKvY KÌvw ¦̄ ˆKvGYi ˆPGq eo nGZ nGe| 

M  ‰LvGb, AvcZb ˆKvY, 1 = 90  60 = 30 

Avgiv Rvwb, AvGjvK iwkÄ evqy ˆ^GK cvwbGZ cÉGek KiGj cÉwZmwiZ 

iwkÄ AwfjGÁ¼i w`GK ˆeuGK hvq| 

 cÉwZmiY ˆKvY, 2 = (30  11) 

 = 19 

evqyi mvGcGÞ cvwbi cÉwZmiYvâ, anw = ? 

Avgiv Rvwb, anw = 
sin 1

sin 2

 = 
sin 30

sin 19
 

 anw = 1.54 (Ans.) 

N  Avgiv Rvwb, 

 anw   = 
sin 1

sin 2

 

 ev, 1.40 = 
sin 30

sin r
 

 ev, sin 2 = 
sin 30

1.40
 

 ev, sin 2 = 0.357 

‰LvGb, 

evqyi mvGcGÞ mgyG Ë̀i cvwbi 

cÉwZmiYvâ, 

anw = 1.40 

AvcZb ˆKvY, 1 = 30 

cÉwZmiY ˆKvY, 2 = ? 

 ev, 2 = sin1 (0.357) 

 ev, 2 = 20.92 

AvGjvKiwkÄ AvcwZZ iwkÄ nGZ AwfjGÁ¼i w`GK  

(30  20.92) = 9.08 ˆeuGK hvq| (Ans.) 

cÉk²6   
 

cvwb 
w = 1.33  

KvP  

g = 1.52  

nw 

ng 

KuvP 

 
 wkLbdj-2 [iv. ˆev. 2015] 

K. AvGjvi cÉwZdjGbi mƒò wjL|  1 

L. `ycyi ˆejv cÉPí ˆivG Ë̀ Dîµ¦ evjyPGi nuvUvi mgq AbwZ`ƒGi 

Rjivwk  AvGQ eGj gGb nIqvi KviY eÅvLÅv Ki|  2 

M. DóxcGKi AvGjvGK cvwbi mvGcGÞ KuvGPi cÉwZmiYvâ 

wbYÆq Ki|  3 

N. KuvP nGZ cvwbGZ cÉwZmiGYi ˆÞGò AvcZb ˆKvGYi gvb 

KZ AGcÞv ˆewk nGj cƒYÆ AfÅ¯¦ixY cÉwZdjb NUGe?  4 

6 bs cÉGk²i Dîi 

K  cÉwZdjGbi `ywU mƒò iGqGQ|  

i. AvcwZZ iwkÄ, AvcZb we±`yGZ weGf`ZGji Dci AwâZ 

AwfjÁ¼ I cÉwZdwjZ iwkÄ ‰KB mgZGj ^vGK|   

ii. AvcZb ˆKvY I cÉwZdjb ˆKvY ciÕ·i mgvb|  

L  `ycyi ˆejv cÉPí ˆivG Ë̀ Dîµ¦ evjyPGi nuvUvi mgq AbwZ`ƒGi 

Rjivwk AvGQ eGj gGb nIqvi KviY gixwPKv| AvGjvi cƒYÆ 

AfÅ¯¦ixY cÉwZdjGbi KviGY gixwPKv m†wÓ¡ nq| `ycyiGejv mƒGhÆi 

cÉPí ZvGc Dîµ¦ evwj msj™² evqy Dîµ¦ nGq nvjKv nq ‰es DcGii 

w`GK hvIqvi mgq KÌgk NbZi nGZ ^vGK| DuPz ˆKvb jÞÅeÕ¦y ˆ^GK 

AvGjvKiwkÄ cw^GKi ˆPvGL Avmvi mgq NbZi gvaÅg ˆ^GK jNyZi 

gvaÅGg cÉGek KGi chÆvqKÌwgK cÉwZmiGYi dGj ‰Kmgq 

cƒYÆAfÅ¯¦ixY cÉwZdjb NGU ‰es cw^GKi ˆPvGL jÞÅeÕ¦yi DÎŸv weÁ¼ 

aiv cGo dGj cw^GKi KvGQ gGb nq Zvi AbwZ`ƒGi Rjivwk AvGQ 

‰es Zvi cÉwZdjb NGUGQ|   



4 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

M  ‰LvGb,  

evqyi mvGcGÞ cvwbi cÉwZmiYvâ, anw = 1.33  

evqyi mvGcGÞ KuvGPi cÉwZmiYvâ, ang  = 1.52  

cvwbi mvGcGÞ KuvGPi cÉwZmiYvâ, wng = ? 

Avgiv Rvwb, wng = 
ang

anw
  = 

1.52
1.33

  = 1.143 

 cvwbi mvGcGÞ KuvGPi cÉwZmiYvâ 1.143 (Ans.) 

N  Avgiv Rvwb, AvGjvK iwkÄ Nb gvaÅg ˆ^GK nvjKv gvaÅGg 

hvIqvi mgq AvcZb ˆKvGYi gvb msKU ˆKvGYi ˆPGq eo nGj 

cÉwZmiGYi cwieGZÆ NbgvaÅGgi AfÅ¯¦Gi cÉwZdwjZ nq| 

gGb Kwi,  

msKU ˆKvY, c nGj cÉwZmiY ˆKvY = 90  

‰es KuvP mvGcGÞ cvwbi cÉwZmiYvâ, gnw = 
1

wng
 = 

1
1.143

 = 0.8772  

 gnw = 
sinc

sin90
  

ev, sinc = gnw  sin90  

ev, sinc = 0.8772  1  

ev, c = 61.31  

myZivs, KvP nGZ cvwbGZ cÉwZmiGYi ˆÞGò AvcZb ˆKvGYi gvb 

61.31 AGcÞv ˆewk nGj cƒYÆ AfÅ¯¦ixY cÉwZdjb NUGe| 

cÉk²7  kvwKj 20cm ˆdvKvm `ƒiGZ½i ‰KwU Dîj ˆj´Ö wbGq 

eKÌZvi ˆK±`Ê nGZ 30cm `ƒGi cÉavb AGÞi Dci ‰KwU jÞÅeÕ¦y 

ˆiGL ˆjG´Öi wecixZ cvGk iwÞZ c`Ævq cÉwZweÁ¼ ˆ`LGZ ˆcj| 
 wkLbdj-7 I 8 [Xv. ˆev. 2015]  

K. AvGjvi cÉwZmiY KvGK eGj?  1 

L. KÌvw¯¦ ˆKvY gƒjZ ‰KwU AvcZb ˆKvY@eÅvLÅv Ki|  2 

M. DwÍÏwLZ ˆj´ÖwUi ÞgZv KZ?  3 

N. jÞÅeÕ¦ywU hw` cƒeÆveÕ©v nGZ ˆjG´Öi w`GK 15cm mivGbv 

nq ZGe weGÁ¼i AeÕ©vb ˆ`Lvi RbÅ kvwKjGK Kx eÅeÕ©v 

wbGZ nGe, iwkÄwPGòi mvnvGhÅ Zv DcÕ©vcb Ki|  4 

7 bs cÉGk²i Dîi 

K  ‰K Õ¼œQ I mgmî½ gvaÅg nGZ Aci ‰K Õ¼œQ I mgmî½ gvaÅGg 

AvGjvK iwkÄi MgbKvGj w`K cwieZÆb Kivi NUbvGK AvGjvi 

cÉwZmiY eGj|  

L  Nb gvaÅg nGZ nvjKv gvaÅGg AvGjvi cÉwZmiGYi ˆejvq 

AvcZb ˆKvGYi ˆh gvGbi RbÅ cÉwZmiY ˆKvY mGeÆvœP (90) nq 

A^Ævr cÉwZm†Z iwkÄ gvaÅg«¼Gqi weGf`Zj ˆNuGl hvq, ZvGK nvjKv 

gvaÅGgi mvGcGÞ Nb gvaÅGgi KÌvw¯¦ ˆKvY eGj| myZivs msævbymvGi, 

KÌvw¯¦ ˆKvY gƒjZ ‰KwU AvcZb ˆKvY|  

M  ˆ`Iqv AvGQ,  

Dîj ˆj´ÖwUi ˆdvKvm ƒ̀iZ½, f = + 20cm = + 0.2m  

ˆei KiGZ nGe, ‰i ÞgZv, P = ?  

Avgiv Rvwb, P = 
1


 = 

1
+ 0.2m

 = + 5m–1 = + 5D (Ans.)  

N  DóxcGK ˆj´ÖwUi eKÌZvi ˆK±`Ê nGZ AvGjvK ˆKG±`Êi `ƒiZ½ 
 = (2  20) = 40 cm 

 eÕ§wUi eKÌZvi ˆK±`Ê nGZ 30 cm `ƒGi AeÕ©vb nGj AvGjvK 

ˆK±`Ê nGZ (40 + 30) cm = 70 cm `ƒGi AewÕ©Z| 
‰Lb, eÕ§wUGK AvGjvK ˆKG± Ềi w`GK 15 cm mivGj AvGjvK ˆK± Ề 

nGZ `ƒiZ½ (70 – 15) cm = 55 cm 

A^Ævr eÕ§wU eKÌZvi ˆKG± Ềi evBGi AeÕ©vb KiGe|  
ZvnGj, Avgiv cvB, ˆj´Ö nGZ jÞÅeÕ§i `ƒiZ½, u = 55 cm 

ˆjG´Öi ˆdvKvm `ƒiZ½, f = 20 cm  
ˆj´Ö nGZ weGÁ¼i `ƒiZ½, v = ? 

 L 

F Q 

P 

Q 

P 

L 

C F 

2F 

 
Avgiv Rvwb, 

 
1
u

  + 
1
v

  = 
1
f
  

ev, 
1

55
  + 

1
v
  = 

1
20

  

ev, 
1
v

  = 
1

20
  – 

1
55

  = 
7

220
  

ev, v = 
7

220
  = 31.43 cm 

wPò nGZ cvB, eÕ§i weÁ¼ evÕ¦e, ˆmvRv wK §̄ DGÎŸv I LweÆZ| KvGRB 

weGÁ¼i AeÕ©vb ˆ`Lvi RbÅ c`ÆvwUGK ˆjG´Öi mvgGb AvGjvK ˆK±`Ê 

nGZ 31.43 cm `ƒGi Õ©vcb KiGj kvwKj eÕ§wUi weGÁ¼i AeÕ©vb 

ˆ`LGZ cviGe| 

cÉk²8     
 

L2 25 cm 

L1 

O 

 
         wkLbdj-8 I 12  [P. ˆev. 2015] 

K. wbqwgZ cÉwZdjb KvGK eGj?  1 

L. evqyi mvGcGÞ nxiGKi cÉwZmiYvâ 2.42 ejGZ Kx ˆevSvq?  2 
M. ˆj´ÖwUi ÞgZv wbYÆq Ki|  3 

N. ˆKvGbv eÅwÚ `ƒGii eÕ¦y Õ·Ó¡ ˆ`LGZ cvb wK ¦̄y KvGQi eÕ¦y 
Õ·Ó¡ ˆ`LGZ cvb bv| DóxcGKi aiGbi ˆj´ÖwU Zvi mgmÅv 

mgvavb KiGZ cviGe wK? iwkÄ wPòmn weGkÏlY Ki|  4 
8 bs cÉGk²i Dîi 

K  hw` ‰KàœQ mgv¯¦ivj AvGjvKiwkÄ ˆKvGbv gm†Y ZGj AvcwZZ 

nGq cÉwZdjGbi ci mgv¯¦ivj iwkÄàœQ Awfmvix ev Acmvix 

iwkÄàGœQ cwiYZ nq ZGe ‰ aiGbi cÉwZdjbGK AvGjvi wbqwgZ 

cÉwZdjb eGj|  
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L  evqyi mvGcGÞ nxiGKi cÉwZmiYvâ 2.42 ejGZ eySvq, evqy nGZ 

nxiGK AvGjvKiwkÄ cÉGeGki mgq AvcZb ˆKvGYi mvBb I cÉwZmiY 

ˆKvGYi mvBb AbycvZ 2.42; cybivq, evqyGZ AvGjvi ˆeM I nxiGK 

AvGjvi ˆeGMi AbycvZ 2.42|   

M  ˆ`Iqv AvGQ, ˆjG´Öi ˆdvKvm `ƒiZ½  = 25cm = 0.25m  

ˆjG´Öi ÞgZv, P = ?  

Avgiv Rvwb, P = 
1
f
 = 

1
0.25m

 = 4m–1 = 4D (Ans.)  

N  ˆKvGbv eÅwÚ `ƒGii eÕ¦y Õ·Ó¡ ˆ`LGZ cvb, wK ¦̄y KvGQi eÕ¦y Õ·Ó¡ 

ˆ`LGZ cvb bv| ‰GÞGò H eÅwÚ `xNÆ`†wÓ¡ ò‚wUGZ AvKÌv¯¦| 

DóxcGKi Dîj ev Awfmvix ˆj´ÖwU Zvi mgmÅv mgvavb KiGZ 

cviGe| iwkÄwPò weeiY wbÁ²i…c:  

cÉwZKvi: ˆPvGLi ˆjG´Öi Awfmvix ÞgZv KGg hvIqvi RbÅ ‰ ò‚wUi 

D«¿e nq| ZvB ‰ ò‚wU ƒ̀i Kivi RbÅ Z^v DÚ ˆPvGLi Awfmvix 

ÞgZv evovGbvi RbÅ mnvqK ˆj´Ö wnGmGe Dîj ˆj´Ö eÅenvi Kiv 

nq| 
 

wPò : K 

25cm 

N 
O 

 
ZvQvov ‰Kgvò Dîj ˆj´ÖB jÞÅeÕ¦yi ˆPGq `ƒGi ˆmvRv AevÕ¦e weÁ¼ 

MVb KGi eGj ‰GÞGò ˆPvGLi ˆjG´Öi mnvqK ˆj´Ö wnGmGe ‰gb 

ÞgZv Z^v ˆdvKvm `ƒiZ½wewkÓ¡ Dîj ˆj´Ö eÅenvi KiGZ nGe hv 

Õ¼vfvweK ˆPvGLi wbKU we±`y N ‰ Õ©vwcZ jÞeÕ¦yi weÁ¼ ò‚wUcƒYÆ 

ˆPvGLi wbKU we±`y O ˆZ MVb KGi| ZvnGj N we±`yGZ Õ©vwcZ 

jÞeÕ¦y ˆ^GK AvMZ iwkÄàœQ mnvqK ˆj´Ö ev Pkgv wnGmGe eÅen†Z 

Dîj ˆjG´Ö cÉwZm†Z nGq O we±`yGZ AevÕ¦e weÁ¼ MVb KiGe| ‰ 

weÁ¼wU ò‚wUcƒYÆ ˆPvGLi wbKU we±`yGZ MwVZ nIqvq ˆPvL webv ˆKÑGk 

Zv ˆ`LGZ cvGe| 

cÉk²9  40cm eKÌZvi eÅvmvGaÆi ‰KwU Dîj ˆjG´Öi cÉavb AGÞi 

Ici AvGjvK ˆK±`Ê ˆ^GK 25cm `ƒGi ‰KwU jÞÅeÕ¦y ivLv nGjv|  
 wkLbdj-7 I 8 [h. ˆev.2015]  

K. cÉwZmiYvâ KvGK eGj?  1 

L. AvGjvi cÉwZmiY nIqvi KviY eÅvLÅv Ki|  2 

M. ˆj´ÖwUi ÞgZv KZ?  3 

N. hw` jÞÅeÕ¦y Zvi AeÕ©vb ˆ^GK 10cm mvgGb ‰es wcQGb 

mivGbv nq ZGe cÉwZweGÁ¼i cÉK‡wZ ‰KB nGe wK? iwkÄwPGòi 

mvnvGhÅ gZvgZ `vI|  4 

9 bs cÉGk²i Dîi 

K  ‰KGRvov wbw`ÆÓ¡ gvaÅg ‰es ˆKvGbv ‰KwU wbw`ÆÓ¡ eGYÆi 

AvGjvKiwkÄ ‰K gvaÅg ˆ^GK Aci gvaÅGg cÉwZm†Z nGj AvcZb 

ˆKvGYi mvBb ‰es cÉwZmiY ˆKvGYi mvBGbi AbycvZGK cÉ^g gvaÅg 

mvGcGÞ w«¼Zxq gvaÅGgi cÉwZmiYvâ eGj|  

L  AvGjvi cÉwZmiY nIqvi KviY nGjv wewf®² gvaÅGg AvGjvi 

ˆeGMi wf®²Zv| AvGjvKxq nvjKv gvaÅg ˆ^GK Nb gvaÅGg AvGjvi 

cÉwZmiGYi mgq AvGjvKiwkÄ AwfjGÁ¼i w`GK ˆeuGK hvq| wK ¦̄y Nb 

gvaÅGg ˆ^GK nvjKv gvaÅGg AvGjvi cÉwZmiGYi ˆejvq AvGjvKiwkÄ 

AwfjÁ¼ ˆ^GK `ƒGi mGi hvq| `ywU wf®² gvaÅg nIqv mGî½I 

gvaÅg«¼Gqi AvGjvKxq NbZ½ mgvb nGj A Æ̂vr gvaÅg«¼Gq AvGjvi ˆeM 

mgvb nGj ‰K gvaÅg nGZ Aci gvaÅGg AvGjvi MgGbi ˆejvq 

AvGjvK iwkÄi w`K cwieZÆb NGU bv, A^Ævr AvÞwiK AG^Æ cÉwZmiY 

NGU bv| 

M  ˆ`Iqv AvGQ,  

Dîj ˆjG´Öi ˆdvKvm `ƒiZ½, f = 20 cm = 0.2 m  

ÞgZv, P = ?  

Avgiv Rvwb, P = 
1
f
 = 

1
0.2m

 = 5m–1 = 5D (Ans.) 

N  hw` jÞÅeÕ¦y Zvi AeÕ©vb ˆ^GK 10cm mvgGb mivGbv nq ZGe 

‰i AeÕ©vb nGe ˆjG´Öi AvGjvK ˆK±`Ê ‰es cÉavb ˆdvKvGmi gGaÅ| 

ˆmGÞGò AevÕ¦e I ˆmvRv cÉwZweÁ¼ ˆjG´Öi ‰KB cvGk MwVZ nGe, hv 

wbGPi iwkÄwPò nGZ Õ·Ó¡|  
 

L 

P 

Q F1 O Q 

P 

F2 

L1 
R 

Avevi, jÞÅeÕ¦y hw` Zvi AeÕ©vb ˆ^GK 10cm ˆcQGb mivGbv nq 

ZGe jÞeÕ¦yi AeÕ©vb nGe ˆj´Ö nGZ  ‰es 2 `ƒiGZ½i gGaÅ| 

ˆmGÞGò evÕ¦e I DÎŸv cÉwZweÁ¼ ˆjG´Öi cvGk MwVZ nGe hv wbGPi 

iwkÄwPò nGZ Õ·Ó¡ `†kÅgvb| 
 

O

L 

R 

F 
Q 

P 

Q 

P 

L 

C F 2F 

 
myZivs hw` jÞÅeÕ¦y Zvi AeÕ©vb ˆ^GK 10cm mvgGb ‰es wcQGb 

mivGbv nq ZGe cÉwZweGÁ¼i cÉK‡wZ ‰KB nGe bv| 

cÉk²10  
 

A B C 

P 
F C 

40 cm 

 
wkLbdj-12 [e. ˆev.2015] 

K. ` ¦̄ wPwKrmvq ˆKvb aiGbi `cÆY eÅenvi Kiv nq?  1 

L. ˆjG´Öi ÞgZv –3.5D ejGZ Kx eySvq?  2 



6 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

M. A wPGò P nGZ 16 ˆm.wg. `ƒGi eÕ¦y ^vKGj weGÁ¼i AeÕ©vb, 

AvK‡wZ I cÉK‡wZ wPò ‰uGK eYÆbv Ki|  3 

N. PÞz ˆjG´Öi ÞgZv ˆeGo hvIqvi KviGY m†Ó¡ ò‚wUwU 

cÉwZKvGi DcGii ˆKvb ˆj´ÖwU DcGhvMx-ZyjbvgƒjK 

weGkÏlGYi gvaÅGg gZvgZ `vI|  4 

10 bs cÉGk²i Dîi 

K  ` ¦̄ wPwKrmvq AeZj `cÆY eÅenvi Kiv nq|  

L  ˆjG´Öi ÞgZv, P = –3.5 D = –3.5m–1  

ˆjG´Öi ˆdvKvm `ƒiZ½, f = 
1
P

 = 
1

–3.5m–1 = –0.286m  

myZivs ˆjG´Öi ÞgZv –3.5D ejGZ eySvq, ˆj´ÖwU AeZj ˆj´Ö ‰es 

‰i ˆdvKvm `ƒiZ½ 0.286m|   

M  DóxcGKi A wPGò AeZj `cÆGYi eKÌZvi eÅvmvaÆ, r = 40 cm 

‰i ˆdvKvm `ƒiZ½,  f = 
r
2

 = 
40cm

2
 = 20 cm > 16 cm  

myZivs A wPGò P nGZ 16 cm `ƒGi eÕ¦y ^vKv gvGb, AeZj `cÆGYi 

ˆdvKvm `ƒiGZ½i gGaÅ jÞÅeÕ¦y ivLv| AZ‰e ‰GÞGò, AevÕ¦e weGÁ¼i 

AeÕ©vb nGe `cÆGYi ˆcQGb; weÁ¼wU jÞÅeÕ¦yi Zyjbvq weewaÆZ ‰es 

ˆmvRv nGe hv wbGPi iwkÄwPò nGZ Õ·Ó¡|  
 

C 

F 

 

N  PÞz ˆjG´Öi ÞgZv ˆeGo ˆMGj nËÕ¼ `†wÓ¡ ò‚wU ˆ`Lv ˆ`q| ‰ ò‚wU 

cÉwZKvGi DóxcGKi wPGòi C ˆj´ÖwU (AeZj) DcGhvMx|  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

gGb Kwi, ò‚wUcƒYÆ ˆPvGLi ƒ̀iwe± ỳ F| A Æ̂vr F ‰i ˆPGq ƒ̀Gi AewÕ©Z 

ˆKvGbv eÕ¦y ‰ ˆPvL Õ·Ó¡fvGe ˆ`LGZ cvq bv (wPò-K)| nÇÕ¼ 

†̀wÓ¡mÁ·®² ˆKvGbv ˆPvL ƒ̀Gii wRwbm fvGjvfvGe ˆ`LGZ cvq bv, wK¯¦y 

KvGQi wRwbm Õ·Ó¡ ˆ`LGZ cvq (wPò-L)| AwÞGMvjGKi eÅvmvaÆ 

ˆeGo ˆMGj ev ˆPvGLi ˆjG´Öi ˆdvKvm ƒ̀iZ½ KGg ˆMGj A Æ̂vr 

Awfmvix ÞgZv ˆeGo ˆMGj ‰ aiGbi ò‚wU ˆ`Lv ˆ`q| ZvB ‰ ò‚wU ƒ̀i 

Kivi RbÅ Z^v ˆPvGLi ˆjG´Öi Awfmvix ÞgZv Kgvevi RbÅ mnvqK 

ˆj´Ö ev Pkgv wnGmGe AeZj ˆj´Ö eÅenvi Kiv nq| ZvQvov ‰Kgvò 

AeZj ˆj´ÖB jÞÅeÕ¦yi ˆPGqI wbKGU ˆmvRv I AevÕ¦e weÁ¼ MVb KGi 

eGj ‰GÞGò ˆPvGLi ˆjG´Öi mvgGb mnvqK ˆj´Ö ev Pkgv wnGmGe 

‰gb ÞgZv Z^v ˆdvKvm ƒ̀iZ½wewkÓ¡ AeZj ˆj´Ö eÅenvi KiGZ nGe 

hv Amxg ƒ̀iGZ½ AewÕ©Z jÞÅeÕ¦yi weÁ¼ ò‚wUcƒYÆ ˆPvGLi ƒ̀iwe± ỳGZ 

MVb KGi (wPò-M)| 

cÉk²11  iéb `kg ˆkÉwYi Qvò| ˆPvGLi mgmÅvi RbÅ ˆm PÞz 

weGklGæi wbKU ˆMj| WvÚvi Zvi ˆPvL cixÞv KGi ZvGK 5cm 

ˆdvKvGmi `ƒiGZ½i ‰KwU AeZj ˆjG´Öi Pkgv eÅenvi KiGZ 

ejGjb|   

 
L 

L 

F 

 
wkLbdj-8 I 12 [wm. ˆev. 2015] 

K. AvGjvK ˆK±`Ê KvGK eGj?  1 

L. mij ˆcwiGÕ•vGc KgcGÞ `y’wU mgZj `cÆY eÅenvi Kiv 

nq ˆKb?  2 

M. WvÚvGii civgkÆ Abyhvqx iéGbi ˆjG´Öi ÞgZv KZ?  3 

N. WvÚvGii civgkÆ Abyhvqx iébGK ˆj´Ö KxfvGe ƒ̀Gii wRwbm 

ˆ`LGZ mvnvhÅ KiGe? 4 

11 bs cÉGk²i Dîi 

K  ˆjG´Öi gGaÅ cÉavb AGÞi Ici AewÕ©Z ‰KwU wbw`ÆÓ¡ we± ỳ, 

hvi gaÅ w`Gq ˆKvGbv iwkÄ AwZKÌg KiGj cÉwZmiGYi ci ˆjG´Öi 

Aci c†Ó¤ ˆ^GK wbMÆZ nIqvi mgq AvcwZZ iwkÄi mgv¯¦ivjfvGe 

wbMÆZ nq, ZvGK AvGjvK ˆK±`Ê eGj|  

L  AvGjvi KÌwgK cÉwZdjb eÅenvi KGi ˆcwiGÕ•vc ŠZwi Kiv nq| 

‰KwU jÁ¼v AvqZvKvi KvV ev avZe bGji gGaÅ ỳwU mgZj `cÆYGK 

ciÕ·Gii mgv ¦̄ivj ‰es bGji AGÞi mvG^ 45 ˆKvY KGi ivLv nq| 

ƒ̀Gii eÕ¦y ˆ^GK mgv ¦̄ivj AvGjvKiwkÄ cÉ^Gg M1 `cÆGY AwfjGÁ¼i 

mvG^ 45 ˆKvGY AvcwZZ nq| AvcwZZ iwkÄ M1 `cÆY «¼viv 45 

ˆKvGY cÉwZdwjZ nGq bGji AÞ eivei ‰Gm M2 `cÆGY AvcwZZ 

nq| AvGjvK iwkÄ M2 `cÆGY cybivq cÉwZdwjZ nGq Abyf„wgKfvGe 

ˆPvGL cGo dGj eÕ¦ywU ˆ`Lv hvq| mgZj `cÆY eÅenvi KGi ‰fvGe 

AvGjvK iwkÄi w`K cwieZÆb KGi Avgiv mivmwi ˆ`LGZ cvB bv ‰gb 

eÕ¦yGKI ˆ`LGZ cvB| ‰GÞGò ‰KwU gvò `cÆY eÅenvi Kiv nGj 

jÞÅeÕ¦y Kvw›ÞZ fwãGZ ˆ`LGZ cvIqv mÁ¿e bq| ZvB mij 

ˆcwiGÕ•vGc KgcGÞ ỳwU mgZj `cÆY eÅenvi Kiv nq|   

(K) 

I 

(L

F 

(M) 

F 

I 

I 
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M  DóxcGKi gGZ,  

eÅen†Z AeZj ˆjG´Öi ˆdvKvm `ƒiZ½, f = – 5cm = – 0.05m  

ÞgZv, P = ? 

Avgiv Rvwb, P = 
1


  

 =  
1

–0.05m
  

 = –20 m–1  

 = –20 D (Ans.)  

N   
 

F 

F 

AeZj ˆj´Ö eÅenvGii gvaÅGg nËÕ¼`†wÓ¡i cÉwZKvi  
gGb Kwi, ò‚wUcƒYÆ ˆPvGLi ƒ̀i we± ỳ F A Æ̂vr F ‰i ˆPGq ƒ̀Gi AewÕ©Z 

ˆKvGbv eÕ¦y ‰ ˆPvL ˆ`LGZ cvq bv| ˆPvGLi ÞxY †̀wÓ¡ ò‚wU ƒ̀i Kivi 

RbÅ AeZj ˆj´Ö Pkgv wnGmGe eÅenvi Kiv nq| ‰KwU ò‚wUMÉÕ¦ ˆPvL 

ƒ̀Gii wRwbm fvGjvfvGe ˆ`LGZ cvq bv wK ¦̄y KvGQi wRwbm Õ·Ó¡ 

ˆ`LGZ cvq| ‰GÞGò ˆPvGLi Õ·Ó¡ `kÆGbi wbKU we± ỳ 25 cm ‰iI 

Kg nGZ cvGi| AwÞGMvjGKi eÅvmvaÆ ˆeGo ˆMGj ev ˆPvGLi ˆjG´Öi 

ˆdvKvm ƒ̀iZ½ KGg ˆMGj A Æ̂vr Awfmvix ÞgZv ˆeGo ˆMGj ‰ aiGbi 

ò‚wU ˆ`Lv ˆ`q| ZvB ‰ ò‚wU ƒ̀i Kivi RbÅ Z^v ˆPvGLi ˆjG´Öi 

Awfmvix ÞgZv Kgvevi RbÅ mnvqK ˆj´Ö ev Pkgv wnGmGe AeZj 

ˆj´Ö eÅenvi Kiv nq| ZvQvov ‰Kgvò AeZj ˆj´ÖB jÞeÕ¦yi ˆPGqI 

wbKGU ˆmvRv I AevÕ¦e weÁ¼ MVb KGi eGj ‰GÞGò ˆPvGLi ˆjG´Öi 

mvgGb mnvqK ˆj´Ö ev Pkgv wnGmGe ‰gb ÞgZv Z^v ˆdvKvm 

ƒ̀iZ½wewkÓ¡ AeZj ˆj´Ö eÅenvi KiGZ nGe hv Amxg ƒ̀iGZ½ AewÕ©Z 

jÞÅeÕ¦yi weÁ¼ ò‚wUcƒYÆ ˆPvGLi ƒ̀i we± ỳGZ MVb KGi| 

cÉk²12    

 

ab = 1.414 

P 

A O 

1 

B 

Ry 

b gvaÅg (b) 

 anb  
wkLbdj-2 [w`. ˆev. 2015] 

K. AÅvKzqvm wnDgvi KvGK eGj?  1 
L. a ‰es b gvaÅGgi gGaÅ ˆKvb gvaÅgwU ˆewk Nb? eÅvLÅv Ki|  2 
M. b gvaÅGgi mvGcGÞ a gvaÅGgi cÉwZmiYvâ wbYÆq Ki|  3 
N. 1 = 0 nGj cÉwZm†Z iwkÄwU ˆKvb cG^ hvGe? ˆÕ²Gji mƒGòi 

AvGjvGK eÅvLÅv Ki|  4 
12 bs cÉGk²i Dîi 

K  KwYÆqv I PÞz ˆjG´Öi gaÅeZÆx ˆh Õ©vbwU cwiÓ•vi jeYvÚ Ë̀eGY 
cƒYÆ ^vGK, ZvGK AÅvKzqvm wnDgvi eGj|  

L  a I b gvaÅGgi gGaÅ b gvaÅgwU ˆewk Nb| KviY AvGjvK iwkÄ 
nvjKv gvaÅg ˆ^GK Nb gvaÅGg cÉGek KiGj AwfjGÁ¼i w`GK mGi hvq 
‰es cÉ`î wPò nGZ ˆ`Lv hvq AvGjvK iwkÄ a ˆ^GK b ˆ^GK hvIqvi 
mgq AwfjGÁ¼i w`GK mGi wMGqGQ| myZivs b gvaÅGgi NbZ½ ˆewk| 

M  Avgiv Rvwb,   

 anb= 
1

bna
   

ev,  bna = 
1

anb
  

 = 
1

1.414
  

 = 0.71   

‰LvGb, 
a gvaÅGgi mvGcGÞ b gvaÅGgi 
cÉwZmiYvâ, anb = 1.414  

ˆei KiGZ nGe, b gvaÅGgi mvGcGÞ 
a gvaÅGgi cÉwZmiYvâ bna  = ? 

N  1 = 0 nGj AvGjvK iwkÄ AwfjÁ¼ eivei cÉwZmwiZ nGe|  
ˆÕ²Gji mƒòvbymvGi, AvcZb ˆKvGYi mvBb ‰es cÉwZmiY ˆKvGYi 

mvBGbi AbycvZ ‰KwU aË‚e msLÅv ‰GK gvaÅGgi cÉwZmiYvâ eGj|  

A^Ævr anb = 
sinθ1

sinθ2
 

ev, 1.414 = 
sin0
sinθ2

  

ev, sinθ2 = 
0

1.414
  

ev, sinθ2 = 0 = sin0  

 θ2 = 0   

‰LvGb,  
1 = 0 = AvcZb ˆKvY  

θ2 = cÉwZmiY ˆKvY  
anb = 1.414 = a gvaÅGgi mvGcGÞ 
b gvaÅGgi cÉwZmiYvâ 

A^Ævr AvGjvK iwkÄ ˆh cG^ AvmGe ˆmB cG^B cÉwZmwiZ nGe| 

cÉk²13 wigvi Pkgvi ÞgZv, P =  2.25D. ˆjG´Ö AvcwZZ iwkÄ 

cÉavb AGÞi mgv¯¦ivGj ‰Gm cÉwZmiGYi ci ˆjG´Öi AvGjvK ˆK±`Ê 
ˆ^GK x ˆm.wg. `ƒiGZ½ AcmvwiZ nq| wkLbdj-6,7 I 8 [Kz. ˆev. 2015] 

K. ˆjG´Öi ÞgZv KvGK eGj? 1 
L. wigvi ˆPvGLi ò‚wU eÅvLÅv Ki| 2 
M. "x" ‰i gvb wbYÆq Ki| 3 
N. hw` wigv Pkgv eÅenvi bv KGi, ZLb PÞz ˆjG´Ö ˆh cÉwZweÁ¼ 

MwVZ nq, Zv iwkÄwPò ‰uGK eÅvLÅv Ki| 4 
13 bs cÉGk²i Dîi 

K  ˆKvGbv ˆjG´Öi Awfmvix ev Acmvix Kivi mvg Æ̂ÅGK Zvi ÞgZv eGj| 

L  wigv FYvñK ev Acmvix ÞgZvi ˆj´Ö eÅenvi KGi| myZivs, ˆm 
nËÕ¼`†wÓ¡ ò‚wUGZ AvKÌv¯¦| ˆPvGLi ˆjG´Öi Awfmvix ÞgZv ˆeGo ˆMGj 

(ev ˆdvKvm `ƒiZ½ KGg ˆMGj) A^ev PÞz ˆMvjGKi AvKvi eo nGq 
ˆMGj ˆPvGL ‰B ò‚wU ˆ`Lv ˆ`q| ‰i…c ò‚wU mÁ·®² ˆPvL KvGQi 
eÕ§mgƒn Õ·Ó¡ ˆ`LGZ ˆcGjI `ƒGii eÕ§mgƒn Õ·Ó¡ ˆ`LGZ cvq bv| 
cÉGqvRbxq ˆdvKvm ƒ̀iGZ½i AeZj ev Acmvix ÞgZvi Pkgv 
eÅenvGi ˆPvGLi ‰B ò‚wU `ƒi Kiv hvq| 
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M  DóxcK gGZ ‰es AeZj ˆjG´Öi cÉavb ˆdvKvGmi msævbymvGi, 

DÚ AeZj ˆjG´Öi cÉavb ˆdvKvm ˆjG´Öi AvGjvK ˆK± Ề nGZ xcm 

`ƒiGZ½ AewÕ©Z| A Æ̂vr AeZj ˆj´ÖwUi ˆdvKvm ƒ̀iZ½,  

  =  xcm =  
x

100
 m 

Avevi, ˆ`Iqv AvGQ, AeZj ˆj´ÖwUi ÞgZv,  
 P =  2.25D =  2.25m1 

Avgiv Rvwb, P = 
1


 

 ev,  2.25m1 = 
1

 
x

100
  m

 =  
100
x

 m1 

  x = 
100
2.25

 = 44.44cm 

  x ‰i gvb 44.44cm (Ans.)  

N  wigvi ˆPvL nËÕ¼`†wÓ¡ ev ÞxY`†wÓ¡ ò‚wUGZ AvKÌv¯¦| ‰ ˆPvGLi 

ˆjG´Öi Awfmvix ÞgZv Õ¼vfvweGKi Zzjbvq ˆewk| ZvB ƒ̀ieZÆx 

ˆKvGbv eÕ§ nGZ ˆh AvGjvK iwkÄàœQ AvGm Zv PÞzGjG´Ö cÉwZmiGYi 

ci ˆiwUbvi mvgGb ˆKvGbv we±`yGZ ˆdvKvm KGi, A Æ̂vr ƒ̀ieZÆx eÕ§i 

cÉwZweÁ¼ MwVZ nq ˆiwUbvi mvgGbi ˆKvGbv AeÕ©vGb, ˆiwUbvi Ici 

bq| ZvB ‰i…c ˆPvL ƒ̀ieZÆx eÕ§mgƒn Õ·Ó¡ ˆ`LGZ cvq bv| ‰ 

msKÌv¯¦ iwkÄwPò wbÁ²i…c 
 

 
wK §̄ nËÕ¼`†wÓ¡ ò‚wU mÁ·®² ˆPvL KvGQi eÕ§ nGZ AvMZ iwkÄmgƒnGK 

Lye ˆewk euvKvGZ (ev Awfmvix KiGZ) cvGi bv ZvB PÞzGjG´Öi «¼viv 

MwVZ KvGQi eÕ§mgƒGni cÉwZweÁ¼ ˆiwUbvi Ici MwVZ nq| ‰ KviGY 

nËÕ¼`†wÓ¡ ò‚wU mÁ·®² ˆPvL KvGQi eÕ§mgƒnGK Õ·Ó¡ ˆ`LGZ cvq| ZGe 

ˆPvGLi ò‚wUi cwigvGYi Ici wbfÆi KGi Õ·Ó¡ `kÆGbi `ƒiZg `ƒiZ½ 

wbaÆvwiZ nq| ‰ msKÌv ¦̄ iwkÄwPò wbÁ²i…c:  
 

 

cÉk²14  ‰KwU AvGjvKiwkÄ W NbGZ½i AvqZvKvi KvP gvaÅGg i 

ˆKvGY cÉGek KGi B we± ỳ w`Gq i ˆKvGY wbMÆZ nq| (wbGPi wPò ˆ`GLv) 
 

AvcwZZ iwkÄ 
30 

A 

1
9
.50

 

30 

7 cm 

B 

wbMÆZ iwkÄ  
 wkLbdj-1 I 2 

K. cÉwZmiYvâ Kx? 1 

L. Õ·Ó¡ `kÆGbi bƒÅbZg ƒ̀iZ½ ejGZ Kx eyS? eÅvLÅv KGiv| 2 

M. 2q gvaÅGgi cÉwZmiYvâ wbYÆq KGiv| 3 

N. KvP ˆ^GK AvGjvKiwkÄ 1.33 cÉwZmiYvGâi gvaÅGg wbMÆZ 

nGj, wbMÆgb ˆKvY KZ nGe? ‰i mvG^ cƒeÆeZÆx gvGbi 

mÁ·KÆ wbYÆq KGiv| 4 

14 bs cÉGk²i Dîi 

K  ‰KGRvov wbw Æ̀Ó¡ gvaÅg ‰es ˆKvGbv ‰KwU wbw Æ̀Ó¡ eGYÆi 

AvGjvKiwkÄ ‰K gvaÅg ˆ^GK Aci gvaÅGg cÉwZm†Z nGj AvcZb 

ˆKvGYi sine I cÉwZmiY ˆKvGYi sine ‰i AbycvZGK H eGYÆi AvGjvi 

RbÅ cÉ^g gvaÅGgi mvGcGÞ w«¼Zxq gvaÅGgi cÉwZmiYvâ eGj| A 

L  AvgvG`i Š`bw±`b RxeGbi AwfæZv ˆ^GK Avgiv ˆ`LGZ cvB 

ˆh, ˆKvGbv eÕ§GK ˆPvGLi hZ wbKGU wbGq Avmv hvq eÕ§wUI ZZ 

Õ·Ó¡ ˆ`Lv hvq| wK §̄ KvGQ AvbGZ AvbGZ `ƒiZ½ ˆewk nËvm ˆcGj 

ZLb Avi eÕ§wU hG^Ó¡ Õ·Ó¡ ˆ`Lv hvq bv A^ev ‰i…c `ƒiGZ½ eÕ§ 

ˆiGL Zv Õ·Ó¡ ˆ`Lvi ˆPÓ¡v KiGj ˆPvGLi Ici Pvc cGo|  

ˆh bƒÅbZg ƒ̀iZ½ chÆ ¦̄ ˆPvL webv kÉvw¯¦GZ Õ·Ó¡ ˆ`LGZ cvq, ZvGK 

Õ·Ó¡ `kÆGbi bƒÅbZg `ƒiZ½ eGj| Õ¼vfvweK ˆPvGLi RbÅ Õ·Ó¡ `kÆGbi 

bƒÅbZg ƒ̀iZ½ cÉvq 25 cm| A 

M   A 

Avgiv Rvwb, 
 n1sin1 = n2sin2 

ev, n2 = 
n1sin1

sin2
 

 = 
1  sin30

sin19.5
 

 n2 = 1.498 (Ans.) 

‰LvGb, 

AvcvZb ˆKvY, 1 = 30 

cÉwZmiY ˆKvY, 2 = 19.5 

1g gvaÅg evqy nGj, Zvi 

cÉwZmiYvâ, n1 = 1 

2q gvaÅGgi cÉwZmiYvâ, n2 

= ? 

N   A 

 1 

2 3 

4  

Avgiv Rvwb, 
n1sin3 = n2sin4 

ev, sin4 = 
n1sin3

n2
 

 = 
1.498  sin 19.5

1.33
 

ev, sin4 = 0.376 

ev, 4 = sin1 (0.376) 

 4 = 22.08 

‰LvGb, ‰Kv ¦̄i ˆKvY eGj 

AvcvZb ˆKvY, 
3 = 2 = 19.5 

KvP gvaÅGgi cÉwZmiYvâ, 

 n1 = 1.498 [M ˆ^GK] 

wbMÆZ gvaÅGgi cÉwZmiYvâ, 
 n2 = 1.33 

wbMÆgb ˆKvY, 4 = ? 

cƒeÆeZÆx gvb = 30 

AZ‰e, 1.33 cÉwZmiYvGâi gvaÅGg wbMÆgb ˆKvY cƒeÆeZÆx gvb ˆ^GK 

(3022.08) ev, 7.92 Kg nGe| 
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cÉk²15  AvqvZ AvqZvKvi KvP djGKi mvnvGhÅ cÉwZmiYvâ wbYÆq 

KiGZ wMGq ˆ`Lj Zvi KvGQ ˆKvY cwigvc Kivi RbÅ Puv`v ˆbB| 

cGi Zvi wkÞK wbGÁ²vÚ wPGòi mvnvGhÅ cÉwZmiYvâ wbYÆq KiGjb| A  
 

PQ = 4.2 cm 
RS = 2.8 cm 

M 
A 

P Q 

R 
S 

N B 

C 

KvP 

O V 
evqy 

evqy 

 
wkLbdj 1 

K. cÉwZweÁ¼ KvGK eGj? 1 

L. “AvGjv ‰K cÉKvi kwÚ” eÅvLÅv Ki| 2 

M. DóxcGK AvGjvK iwkÄi w`K cwieZÆb wf®² nIqvi KviY 

eYÆbv Ki| 3 

N. AvqvGZi wkÞGKi cÉwZmiYvâ wbYÆGqi cÉwKÌqvwU MvwYwZKfvGe 

weGkÏlY Ki|  4 

15 bs cÉGk²i Dîi 

K  ˆKvb we±`y nGZ wb:m†Z AvGjvKiwkÄàœQ cÉwZdjb ev cÉwZmiGYi 

ci w«¼Zxq ˆKvb we±`yGZ wgwjZ nGj A^ev w«¼Zxq ˆKvb we± ỳ nGZ 

Acm†Z nGœQ eGj gGb nGj w«¼Zxq we±`yGK cÉ^g we±`yi cÉwZweÁ¼ 

eGj|   A 

L  c†w^exGZ mKj kwÚi Drm nGjv mƒhÆ| cÉvYx I Dw«¿` ˆKvGl 

gRy`K‡Z AvGjvK kwÚ ˆ^GKB ˆZj, Kqjv, cÉvK‡wZK MÅvm cÉf‡wZ 

RxevkÄ R¾vjvwbi m†wÓ¡ nGqGQ| ˆj´Ö ev `cÆGYi mvnvGhÅ AvGjvK 

kwÚGK AwfmvwiZ KGi Avàb R¾vjvGbv hvq| ‰QvovI ˆmvjvi 

IqvUvi wnUvi, ˆmvjvi KzKvi BZÅvw`GZ eÅen†Z kwÚ AvGjv ˆ^GKB 

AvGm| ZvB AvGjv ‰K cÉKvi kwÚ|  A 

M  ˆKvb gvaÅGg AvGjvi ˆeM gvaÅGgi AvGjvKxq NbGZ½i Dci 

wbfÆi KGi| gvaÅg nvjKv nGj AvGjvi ˆeM ˆewk nq ‰es gvaÅg Nb 

nGj AvGjvi ˆeM Kg nq| KuvP, evqy gvaÅg AGcÞv Nb nIqvq KuvP 

gvaÅGg AvGjvi ˆeM evqy AGcÞv Kg nq| dGj evqy gvaÅg nGZ 

AvGjv KuvP gvaÅGg Avmvi mgq weGf`ZGj ‰i w`K cwiewZÆZ nq 

‰es Zv AwfjGÁ¼i w`GK ˆeuGK hvq| Avevi, KuvP gvaÅg nGZ AvGjv 

evqy gvaÅGg hvIqvi mgq wecixZ NUbv NGU A Æ̂vr Zv AwfjÁ¼ nGZ 

`ƒGi ˆeuGK hvq| gƒjZ wewf®² gvaÅGg AvGjvi ˆeGMi wf®²Zvi RbÅ 

`yB gvaÅGgi weGf`ZGj AvGjv AvcwZZ nGj Zvi w`K cwiewZÆZ 

nq|   A 

N  ‰LvGb,  PQ = 4.2 cm 

 RS = 2.8 cm 

 OP = OR 

 sin POQ = 
PQ
OP

  

‰es sin ROS = 
RS
OR

  

 
sin POQ
sin ROS

 = 
PQ
RS

  

wK §̄ POQ = 1 = AvcZb ˆKvY  

I ROS = 2 = cÉwZmiY ˆKvY 

ˆÕ²Gji mƒòvbyhvqx evqyi mvGcGÞ KuvGPi cÉwZmiYvâ n nGj,   

 n = 
sin 1

sin 2
   

 ev, n = 
sin POQ
sin ROS

  

 ev, n = 
PQ
 RS

   

 ev, n = 
4.2
 2.8

  

  n = 1.5 

myZivs, AvqvGZi wkÞGKi wbGYÆq evqyi mvGcGÞ KuvGPi cÉwZmiYvâ 

1.5| 

cÉk²16  

 

 

4cm 

60 

c 

2
cm

 

3cm 

O A B 

  wkLbdj 1 I 2 

K. cÉwZmiYvâ KvGK eGj? 1 

L. cƒYÆ AfÅ¯¦ixY cÉwZdjGbi kZÆmgƒn eÅvLÅv KGiv| 2 

M. cvwbi MfxiZv KZ? 3 

N.  B we±`yGZ ˆPvL ˆiGL eÕ§wUGK ˆ`Lv hvGe Kx? DîGii 

Õ¼cGÞ MvwYwZK eÅvLÅv `vI|  4 

16 bs cÉGk²i Dîi 

K   AvGjvK iwkÄ kƒbÅ gvaÅg nGZ AbÅ ˆKvb Õ¼œQ gvaÅGg cÉwZm†Z 

nGj AvcZb ˆKvGYi mvBb ‰es cÉwZmiY ˆKvGYi mvBGbi 

AbycvZGK kƒbÅ gvaÅGgi mvGcGÞ w«¼Zxq gvaÅGgi cÉwZmiYvâ eGj|  

L  cƒYÆ AfÅ¯¦ixY cÉwZdjGbi kZÆ `yBwU| h^v 

i. AvGjvK iwkÄ AekÅB NbÕ¼œQ gvaÅg nGZ nvjKv Õ¼œQ gvaÅGgi 

w`GK wZhÆKfvGe hvIqvi cG^ weGf` ZGji Dci AvcwZZ 

nGe| 

ii. AvcZb ˆKvY msKU ˆKvY AGcÞv eo nGe| 

M  ‰LvGb, AvcZb ˆKvY, 1 = 60 

 gGb Kwi, cÉwZmiY ˆKvY = 2 

 cÉK‡Z MfxiZv h nGj, 
  h = 2 cot 2 ................. (i) 

  h  4 = 2 cot 1 ............ (ii) 

(i)  (ii)  
 4 = 2(cot 2  cot 1) 

ev, cot 2  cot 1 = 2 

ev, r = cot1 (2 + cot 1) 

 = cot1 (2 + cot 60) 

  2 = 21.2 

 h = (2 cot 21.2) cm 

  = 5.15 cm (Ans.) 
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N   

 

O A D 
B 

C E 

C 
C 

 
‘M’ ˆ^GK cvB, 

  1 = 60 

 2 = 21.2 

 ZiGji cÉwZmiYvsK, n = 
sin 1

sin 2
 = 

sin 60

sin 21.2
 

 c = sin1 ( )1
n

 

  = sin1 ( )1
2.4

 

 = 24.62 

 OD = CE = DE tan c 

  = h tan c 

  = (5.15 tan 24.62) cm 

  = 2.36 cm 

jÞ Kwi, D we±`yGZ AvcwZZ iwkÄàGjv weGf`Zj ˆNGl PGj hvGœQ| 

 > c ev D ˆ^GK ˆewk `ƒieZÆx we±`yàGjvi RbÅ cyYÆ AfÅ¯¦ixY 

cÉwZdjb nGe| ZvB B we±`yGZ ˆPvL ivLGj eÕ§wUGK ˆ`Lv hvGe bv| 

cÉk²17  

  
 

N 

glass 

N 

r1 

A 
Q 

D C R 

P 

B 

C 

i1 

r2 
N1

N1 
i2 S 

air 

air 

ag = 1.52 

 
wkLbdj 1 I 2 

K. AvGjvi cÉwZmiYvâ ejGZ wK eyS? 1 

L. mgvb AvKvGii ‰K Lí KvP AGcÞv ‰K Lí nxiK ˆewk 

Dä¾j ˆKb? eÅvLÅv KGiv|  2 

M. DóxcGK KuvP gvaÅGg AvGjvi ˆeM wbYÆq Ki|   3 

N. DóxcGKi AvGjvGK i2 wK  i1 ‰i mgvb nGe, bvwK nGe bv? 

MvwYwZK weGkÏlGYi gvaÅGg hvPvB KGiv|    4 

17 bs cÉGk²i Dîi 

K  ‰KGRvov wbw`ÆÓ¡ gvaÅg ‰es ˆKvGbv ‰KwU wbw`ÆÓ¡ eGYÆi 

AvGjvKiwkÄ ‰K gvaÅg ˆ^GK Aci gvaÅGg cÉwZm†Z nGj AvcZb 

ˆKvGYi sin I cÉwZmiY ˆKvGYi sin ‰i AbycvZGK H eGYÆi AvGjvi 

RbÅ cÉ^g gvaÅGgi mvGcGÞ w«¼Zxq gvaÅGgi cÉwZmiYvâ eGj| A 

L  KuvP AGcÞv nxiGKi msKU ev KÌvw¯¦ ˆKvY ˆQvU| ZvB ‰KB 

AvKvGii ‰KwU KuvP LGí I ‰KwU nxiK LGí AvGjv cÉGek KiGj 

KuvP LGí AvGjvi cÉwZmiY NUGjI nxiK LGí AwaKvsk AvGjvK 

iwkÄ cÉwZmwiZ bv nGq cƒYÆ AfÅ¯¦ixY fvGe cÉwZdwjZ nq| ZvB 

nxiK LGíi AfÅ¯¦Gi AvGjvK iwkÄ ˆ^GK hvq| dGj KuvP Lí 

AGcÞv nxiK Lí AwaK Dä¾j ˆ`Lvq| A 

M  ‰LvGb, A 

 KuvGPi cÉwZmiYvâ, ang = 1.52 

Rvbv AvGQ, evqyGZ AvGjvi ˆeM, ca = 3  108 ms–1 

KuvGP AvGjvi ˆeM, cg = ? 

Avgiv Rvwb, ang = 
ca

cg
 

ev, cg = 
ca

ang
 

 = 
3  108 ms–1

1.52
 

 = 1.97  108 ms–1 (Ans.) 

N  ‰LvGb, A 

 evqy gvaÅGgi mvGcGÞ KuvP gvaÅGgi cÉwZmiYvâ = ang 

awi, KuvP gvaÅGgi mvGcGÞ evqy gvaÅGgi cÉwZmiYvâ = gna 

Avgiv Rvwb, ang = 
sin i1

sin r1
 

‰es gna = 
sin r2

sin i2
 

Avevi, ang = 
1

gna
 

ev, 
sin i1

sin r1
 = 

1
sin r2

sin i2

 

ev, 
sin i1

sin r1
 = 

sin i2

sin r2
 

wK §̄ r1 = r2 ; [ ‰iv ciÕ·i ‰Kv¯¦i ˆKvY] 

 sin r1 = sin r2 

ZvnGj, sin i1 = sin i2
 

 i1 = i2 

AZ‰e, MvwYwZK weGkÏlGY ˆ`Lv hvq ˆh, i1 I i2 mgvb nGe| 

cÉk²18 ivwd I ivwn QywUGZ KÝevRvGi ˆeovGZ wMGqGQ ZvG`i 

evev gv ‰i mvG^| mƒhÆvÕ¦ ˆ`Lvi mgq ivwd ivwnGK ejj gvQI 

cÉwZw`b mƒhÆvÕ¦ I mƒGhÆv`q ˆ`LGZ cvq| ivwn weÕÃq cÉKvk KiGj 

ivwd AviI ejj cvwbGZ AvGjvi ˆeM wbYÆq Kiv Lye mnR hw` Zzwg 

Rvb evqyi mvGcGÞ cvwbi cÉwZmiYvâ 1.33 ‰es evqyGZ AvGjvi 

ˆeM ca = 3  108ms–1| wkLbdj-1 I 2 

K. ‰K Wvqv¶Ÿvi KvGK eGj? 1 

L. msKU ˆKvY I cÉwZmiYvGâi gGaÅ mÁ·KÆ ˆ`LvI| 2 

M. ivwd cvwbGZ AvGjvi ˆeM KZ wbYÆq KGiwQj? 3 

N. gvGQi mƒhÆvÕ¦ ˆ`Lvi NUbvwU wPòmn MvwYwZK weGkÏlY 

Ki| 4 
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18 bs cÉGk²i Dîi 

K  ‰K wgUvi ˆdvKvm ƒ̀iZ½ wewkÓ¡ ˆKvGbv ˆjG´Öi ÞgZvGK ‰K 

Wvqv¶Ÿvi eGj| 

L  aiv hvK, AvGjvK iwkÄ Nb 

gvaÅg (b) ˆ^GK nvjKv gvaÅg (a) 

ˆZ cÉwZmwiZ nGœQ| AvcZb ˆKvY 

i ‰es cÉwZmiY ˆKvY r nGj (b) 

gvaÅGgi mvGcGÞ (a) gvaÅGgi 

cÉwZmivâ, bna = 
sinθ1

sinθ2
 

‰Lb θ1 = c nGj A^Ævr AvGjvK iwkÄ msKU ˆKvGY AvcwZZ nGj 

cÉwZmiY ˆKvY r = 90| myZivs 

bna = 
sin

c

sin90
 = sin

c
 

anb = 
1

sin
c

 

M  ˆ`Iqv AvGQ, anw = 1.33 

 ca = 3  108ms–1 

 cw = ?  

‰Lb,  anw = 
ca

cw
 

 ev, cw = 
ca

anw
 = 

3  108

1.33
 = 2.26  108ms–1.  

AZ‰e cvwbGZ AvGjvi ˆeM 2.26  108ms–1| 

N  AÕ¦Mvgx mƒhÆ nGZ AvMZ AvGjvKiwkÄ cÉvq weGf`Zj ˆNuGl 

AvcwZZ nGq gvGQi ˆPvGL ‰Gm ˆcuŒQvq| 

 

cƒ: 

Dci 

wbP 

c: 

C 

 

A^Ævr ‰GÞGò AvcZb ˆKvY 90 nGj cÉwZmiY ˆKvY nq c, myZivs 

cÉwZmiYvâ,  anw = 1.33 = 
sin90

sinc
 

 ev, sin c = 
1

1.33
 [ sin 90 = 1] 

 ev, c = sin–1 
1

1.33
 = 48.6 

myZivs ˆevSv hvGœQ mƒGhÆv`q ev mƒhÆvÕ¦ ˆ`LGZ gvQwUGK 48.6 ˆKvGY 

ZvKvGZ nq| 

cÉk²19   

 

 

 

 

 
wkLbdj-1 I 2 

K. AvgvG`i ˆ`Lvi KvGR AvGjvi ˆKvb agÆ mvnvhÅ KiGQ? 1 

L. Avgiv wKfvGe iwOb eÕ§i AvGjvKxq Dcjwº¬ cvB? 2 

M. hw` bna = 0.65 nq, ZGe b gvaÅGg AvGjvi ˆeM KZ? 3 

N. a gvaÅGgi cwieGZÆ Aci ‰KwU gvaÅg c eÅenvi KGi 

msKU ˆKvY 60 cvIqv ˆMj| b gvaÅGgi mvGcGÞ a I c 

‰i gGaÅ ˆKvbwUi cÉwZmiYvâ ˆewk- MvwYwZKfvGe Zv 

weGkÏlY Ki|  4 

19 bs cÉGk²i Dîi 

K  AvgvG`i ˆ`Lvi KvGR AvGjvi cÉwZmiY agÆ mvnvhÅ KiGQ|   

L  PÞzGj´Ö KZ‡ÆK AvcwZZ AvGjv cÉwZmwiZ nGq ˆiwUbvq weÁ¼ MVb 

KGi| ˆiwUbv ˆ^GK iW I ˆKvb bvfÆ gwÕ¦GÓ• wMGqGQ hvi gGaÅ ˆKvb 

nGœQ eYÆmsGe`bkxj| jvj, bxj I meyR ‰B wZb aiGbi eYÆ 

msGe`bkxj ˆKvb AvGQ| ˆKvGbv eYÆ hZB RwUj ˆnvK bv ˆKb ˆPvL 

mKj eYÆGK ‰B wZbwU eGYÆ aviY KGi| ˆiwUbvi ˆKvYàGjv ‰B 

aviYK‡Z Z^Å gwÕ¦GÓ• ˆcÉiY KGi ‰es gwÕ¦Ó• weGkl cÉwKÌqvi 

gvaÅGg mdj eYÆGK Avjv`v KGi| ‰fvGe Avgiv iwOb eÕ§i 

AvGjvKxq Dcjwº¬ cvB|   

M  ‰LvGb, bna = 0.65 

a gvaÅGg AvGjvi ˆeM, Ca = 3  108ms–1 

b gvaÅGg AvGjvi ˆeM Cb nGj, bna = 
Cb

Ca
  

 Cb = Ca  bna 

 = 0.65  3  108 

 = 1.95 108ms–1 (Ans.) 

N   

 

 

 

 

 

 

 

 bnc = 
sin 60

sin 90
 = 0.866 

 bna = 0.65 ‰es bnc = 0.866 

 b gvaÅGgi mvGcGÞ c gvaÅGgi cÉwZmiYvâ ˆewk| 

i =c 

r = 90 A
 B

 

O
 

P
 

N
 

N
 

(a)
 

(b)
 

r 

b 

Ca =  3  108 ms–1 

i 

evqy 

a 

r 

b 

Ca =  3  108 ms–1 

i 

evqy 

a 
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cÉk²20 

 

 

 

 

 

 

 

 
 

 

wPGò a I b gvaÅg `yBwUi cig cÉwZmiYvâ h^vKÌGg 1.52 ‰es 

1.44| wZbwU AvGjvK iwkÄ AO, BO, CO weGf` ZGji O we±`yGZ 

AvcwZZ nGq h^vKÌGg OA, OB′ ‰es OC′cG^ PGj wMGqGQ| 

NON′weGf`ZGji O we±`yGZ AwâZ AwfjÁ¼| wkLbdj-2 I 3 

K. ˆiwUbv Kx? 1 

L. mâU ˆKvY KvGK eGj? wPGò ˆKvb ˆKvYwU mâU ˆKvY? 2 

M. a gvaÅGgi mvGcGÞ b gvaÅGgi cÉwZmiYvâ KZ? 3 

N. Z‡Zxq AvGjvK iwkÄ (CO) ‰i ˆÞGò MwVZ AvGjvKxq NUbv 

AejÁ¼Gb ‰KwU evÕ¦e NUbvi eYÆbv `vI| 4 

20 bs cÉGk²i Dîi 

K  PÞz ˆjG´Öi wcQGb AewÕ©Z AwÞGMvjGKi wfZGii c†GÓ¤i 

ˆMvjvcx iGOi Cl`œQ AvGjvK msGe`b AveiYGK ˆiwUbv eGj| 

L  wbw`ÆÓ¡ eGYÆi AvGjvKiwkÄi Nb gvaÅg ˆ^GK nvjKv gvaÅGg 

AvcwZZ nGj, AvcZb ˆKvGYi ˆh gvGbi RbÅ cÉwZmiY ˆKvGYi gvb 

90 nq ZvGK mâU ˆKvY eGj| 

wPGò BON ˆKvYwU mâU ˆKvY| 

M  ˆ`Iqv AvGQ, a gvaÅGgi cig cÉwZmiYvâ na = 1.52 

b gvaÅGgi cig cÉwZmivâ, nb = 1.44 

 a gvaÅGgi mvGcGÞ b gvaÅGgi cÉwZmiYvâ  

anb = 
nb

na
 = 

1.44
1.52

 = 0.95 (Ans.) 

N   wPGò AvGjv Nb ˆ^GK nvjKv gvaÅGg AvcwZZ nGœQ| AvGjvK 

iwkÄ CO msKU ˆKvGYi ˆPGq eo gvGbi ˆKvGY AvcwZZ nGœQ ZvB 

OC cG^ cƒYÆ AfÅ¯¦ixY cÉwZdjb NGU| ‰B cƒYÆ AfÅ¯¦ixY 

cÉwZdjGbi KviGY MwVZ ‰KwU AvGjvKxq NUbv nj gixwPKv| 

 

 

 

 

 

 
 
 

 

 

 

 

 

gixwPKv nGœQ ‰KwU AvGjvKxq AjxK NUbv| gi‚f„wgGZ mƒGhÆi cÉPí 
ZvGc evwj Lye ZvovZvwo Dîµ¦ nq| dGj evwj msj™² evqyi 
ZvcgvòvI Lye ˆewk ^vGK| ‰GZ KGi evwj msj™² evqy nvjKv nq| 
f„-c†Ó¤ ˆ^GK DcGi DVGZ ^vKGj evqy axGi axGi Nb nGZ ^vGK| 
‰Lb gi‚f„wgGK `ƒGi ˆKvGbv MvQ ˆ^GK AvGjvK iwkÄ cw^GKi ˆPvGL 
Avmvi mgq NbZi gvaÅg ˆ^GK jNyZi gvaÅGg cÉGek KGi| dGj 
cÉwZmwiZ iwkÄ AwfjÁ¼ ˆ^GK `ƒGi mGi ˆhGZ ˆhGZ ‰gb AeÕ©vq 
AvGm ˆh AvcZb ˆKvGYi gvb KÌvw¯¦ ˆKvGYi ˆPGq eo nq A^Ævr 
cÉwZmwiZ bv nGq cƒGeÆi gvaÅGg wdGi AvGm| A Æ̂vr cƒYÆ AfÅ¯¦ixY 
cÉwZdjb NGU| 

‰i dGj cw^K MvGQi DÎŸv weÁ¼ ˆ`LGZ cvq| Zvi KvGQ gGb nGe 
mvgGb ˆKvGbv Rjvkq AvGQ ‰es ZvGZ cÉwZdjb NGUGQ| cw^GKi 
KvGQ ‰B Rjvkq ˆ`Lvi NUbvB gixwPKv| 

cÉk²21   

 
 wPò bs-1 wPò bs-2 
1bs wPGòi RbÅ cÉwZmiYvâ, anw = 1.33 
2bs wPGòi RbÅ cÉwZmibvâ, and = 2.4 wkLbdj-2 

K. cÉwZmiYvâ KvGK eGj? 1 
L. Õ·kÆ bv KGi Kx KGi ˆj´Ö mbvÚ Kiv hvq? 2 
M. cvwbGZ AvGjvi ˆeM 2.28  108 ms1 nGj, nxiGK AvGjvi 

ˆeM KZ?  3 

N. cvwb ‰es nxiGKi gGaÅ ˆKvbwU NbZi weGkÏlY KGiv|  4 
21 bs cÉGk²i Dîi 

K  ‰KGRvov wbw`ÆÓ¡ gvaÅg ‰es ˆKvGbv ‰KwU wbw`ÆÓ¡ eGYÆi 
AvGjvKiwkÄ ‰K gvaÅg ˆ^GK Aci gvaÅGg cÉwZm†Z nGj AvcZb 
ˆKvGYi sin I cÉwZmiY ˆKvGYi sin ‰i AbycvZGK H eGYÆi AvGjvi 
RbÅ cÉ^g gvaÅGgi mvGcGÞ w«¼Zxq gvaÅGgi cÉwZmiYvâ eGj| A 

L  Õ·kÆ bv KGi ˆj´Ö mbvÚKiGYi RbÅ ˆjG´Öi mvgGb Lye KvQvKvwQ 
‰KwU Avãyj ˆiGL Aci w`K ˆ^GK ˆ`LGZ nGe| ‰GZ hw` AvãyGji 
ˆmvRv I weewaÆZ weÁ¼ ˆ`Lv hvq ZvnGj ˆmB ˆj´Ö Dîj, Avi hw` 
ˆmvRv wK §̄ LweÆZ weÁ¼ ˆ`Lv hvq ZvnGj ˆmB ˆj´Ö AeZj| 

M  ˆ`Iqv AvGQ, A 

evqyi mvGcGÞ cvwbi cÉwZmiYvâ, anw = 1.33 

‰es evqyi mvGcGÞ nxiGKi cÉwZmiYvâ, and = 2.4 

cvwbGZ AvGjvi ˆeM, cw = 2.28  108 ms–1 

nxiGK AvGjvi ˆeM, cd = ? 

‰Lb,  

cvwbi mvGcGÞ nxiGKi cÉwZmiYvâ, wnd = 
and

anw
 = 

2.4
1.33

 = 
240
133

 

Avevi, wnd = 
cw

cd
 

ev, 
240
133

 = 
2.28  108

cd
 

 cd = 
2.28  108  133

240
 

 = 1.2635  108 ms–1 (Ans.) 

A 

C 

B 
N 

C 

B 

A 

O 

N 

b gvaÅg (nvjKv) 

a gvaÅg (Nb) 
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N  ‘M’ Ask nGZ cvB, A 

cvwbi mvGcGÞ nxiGKi cÉwZmiYvâ, wnd = 
240
133

 = 1.8045 

‰es nxiGK AvGjvi ˆeM, cd = 1.2635  108 ms–1 

ˆ`Iqv AvGQ, cvwbGZ AvGjvi ˆeM, cw = 2.28  108 ms–1 

ˆ`Lv hvGœQ, wnd > 1 

Avgiv Rvwb, nvjKv gvaÅGgi mvGcGÞ NbZi gvaÅGgi cÉwZmiYvâ 

1 ‰i ˆPGq eo nq| 

‰LvGb, cvwbi mvGcGÞ nxiGKi cÉwZmiYvâ 1 ‰i ˆPGq eo| 

myZivs, cvwbi ˆPGq nxiK NbZi gvaÅg| 

Avevi, cw > cd. 

NbZi gvaÅGg AvGjvi ˆeM nvjKv gvaÅGgi Zzjbvq Kg nq| nxiGK 

AvGjvi ˆeM cvwbi ˆPGq Kg| 

AZ‰e, cvwb ‰es nxiGKi gGaÅ nxiK nGjv NbZi gvaÅg| 

cÉk²22 mgyG`Ëi wbGP MGelYviZ `y&BRb Wzeywi ‰GK Aci nGZ 

100 km `ƒGi AeÕ©vb KiwQGjb| ZvG`i ‰KRb AvGjvi mGâZ 

cÉ`vb KiGj AbÅRb Zv t mgq ci ˆ`LGZ cvb| cvwbi mvGcGÞ 

evqyi cÉwZmiYvâ wna = 0.75| DGÍÏLÅ ˆh, cÉwZmiGYi mgq mvZ 

eGYÆi AvGjvi gGaÅ jvj eGYÆi AvGjv meGPGq Kg euvGK| wkLbdj 2 

K. cÉwZmiYvâ ‰es AvGjvKxq NbGZ½i gGaÅ mÁ·KÆ Kx? 1 

L. wna = 0.75 nGZ Dfq gvaÅGgi AvGjvi ˆeM Zzjbv KiGj 

Kx wm«¬vG ¦̄ Avmv hvq?  2 

M. t ‰i gvb wbYÆq Ki| 3 

N. mv`v AvGjvi cwieGZÆ jvj AvGjv eÅenvi KiGj t ‰i gvb 

Kx evoGe bv KgGe? eÅvLÅv Ki| 4 

22 bs cÉGk²i Dîi 

K  ˆh gvaÅGgi cÉwZmiYvâ ˆewk ˆmB gvaÅGgi AvGjvKxq NbZ½ ˆewk 

ev ˆmwU AvGjvi mvGcGÞ NbZi| Avi ˆh gvaÅGgi cÉwZmiYvâ Kg 

Zvi AvGjvKxq NbZ½ Kg ev ˆmwU AvGjvi mvGcGÞ jNyZi| 

L  cvwbi mvGcGÞ evqyi cÉwZmiYvâ, wna = 0.75 

Avevi, cvwbGZ AvGjvi ˆeM cw ‰es evqyGZ AvGjvi ˆeM ca nGj, 

wna = 
cw

ca
 = 0.75  ev, cw : ca = 0.75 : 1 

myZivs cw < ca  ev, cw : ca = 75 : 100 = 3 : 4 

ev, cvwbGZ AvGjvi ˆeM evqyGZ AvGjvi ˆeM AGcÞv Kg| 

M  cvwbi mvGcGÞ evqyi cÉwZmiYvâ, 

  wna = 0.75 = 
cw

ca
 

ev,  cw = 0.75  3  108ms1 

  = 2.25  108ms–1 

Wzeywi ỳBRGbi gGaÅ `ƒiZ½, s = 100 km = 100000 m 

AZ‰e, t = 
s

cw
 = 

100000 m

2.25  108 ms– 1  

 = 4.44  10–4 s. (Ans.) 

N  cÉwZmiYvâ AvGjvi iGOi Ici wbfÆi KGi| DóxcK gGZ, jvj 

iGOi AvGjvi RbÅ wbw`ÆÓ¡ gvaÅGgi cÉwZmiYvGâi gvb meGPGq Kg 

KviY mvZ eGYÆi AvGjvi gGaÅ jvj AvGjv meGPGq Kg euvGK| 

myZivs jvj iGOi AvGjvi RbÅ anw ‰i gvb KGg hvGe hvi A^Æ wna 

‰i gvb ˆeGo hvGe| wna = 
cw

ca
 ˆ^GK cvB, ca ‰i AcwiewZÆZ gvGbi 

RbÅ ‰LvGb cw ‰i gvb ˆeGo hvGe A Æ̂vr, cvwbGZ mv`v AvGjvi 

Zzjbvq jvj AvGjvi ˆeM ˆewk| hvi A Æ̂ t = 
s

cw
 ‰es AcwiewZÆZ 

`ƒiGZ½i RbÅ t ‰i gvb KGg hvGe| 

AZ‰e, mv`v AvGjvi cwieGZÆ jvj AvGjv eÅenvi KiGj t ‰i gvb 

KGg hvGe| 

cÉk²23 x I y gvaÅg«¼Gqi cig cÉwZmiYvsK h^vKÌGg 1.4 ‰es 

1.5| kƒbÅ gvaÅGg AvGjvi ˆeM 3  108 ms1| wkLbdj-2 I 3 

K. weeaÆb KvGK eGj? 1 

L. Mvwoi jywKs ™Ïvm wnmvGe ˆKvb `cÆY eÅenvi Kiv nq? 

eÅvLÅv KGiv| 2 

M. 'x' gvaÅGg AvGjvi ˆeM wbYÆq KGiv| 3 

N. x I y gvaÅGgi weGf`ZGj AvGjvK iwkÄ KZ ˆKvGYi ˆewk 

ˆKvGY AvcwZZ nGj cƒYÆ AfÅ¯¦ixY cÉwZdjb nGe 

MvwYwZKfvGe weGkÏlY KGiv| 4 

23 bs cÉGk²i Dîi 

K  weGÁ¼i Š`NÆÅ I jÞÅeÕ§i Š`GNÆÅi AbycvZGK ŠiwLK weeaÆb ev 

weeaÆb eGj| 

L  Dîj `cÆY meÆ`v AevÕ¦e, ˆmvRv ‰es LweÆZ cÉwZweÁ¼ MVb KGi 

weavq ˆcQGbi hvbevnb ev c^Pvix ˆ`Lvi RbÅ hvbevnGbi wfD 

wgii (jywKs ™Ïvm) wnGmGe Dîj `cÆY eÅenvi Kiv nq| 

M   

Avgiv Rvwb, 

 
nb

na
 = 

ca

cb
 

 
nx

n0
 = 

c0

cx
 

ev, cx = 
c0  n0

nx
 

 = 
3  108  1

1.4
 

 cx = 2.14  108 m/s  (Ans.) 

‰LvGb, 

x gvaÅGgi cig cÉwZmiYvâ, 
 nx = 1.4 

kƒbÅ gvaÅGgi cÉwZmiYvâ, 
 n0 = 1 

kƒbÅ gvaÅGg AvGjvi ˆeM, 
 c0 = 3  108 m/s 

x gvaÅGg AvGjvi ˆeM, 
 cx = ? 

N  Avgiv Rvwb, cƒYÆ AfÅ¯¦ixY cÉwZdjb ev msKU ˆKvGYi ˆÞGò 

AvGjvKiwkÄ Nb gvaÅg ˆ^GK nvjKv gvaÅGgi w`GK Mgb KGi| 
 

A B 

N 

N 

c 

y gvaÅg 
ny = 1.5 

x gvaÅg 
nx = 1.4 

90 
O 
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ˆhGnZz, y gvaÅGgi cÉwZmiYvâ ˆewk A^Ævr y NbZi gvaÅg| myZivs 

AvGjvKiwkÄ y gvaÅg nGZ weGf`Gj c ˆKvGY AvcwZZ nGe (c = 

msKU ˆKvY) 

Avgiv Rvwb, ˆÕ²Gji mƒòvbyqvqx, 

  ny  sinc = nx  sin90 

 ev, sinc = 
nx

ny
 = 

1.4
1.5

 

 ev, sinc = 0.933 

  c = 68.96 

AZ‰e, x I y gvaÅGgi weGf`ZGj y gvaÅg ˆ^GK 68.96 ˆKvGYi 

ˆewk ˆKvGY AvcwZZ nGj cƒYÆ AfÅ¯¦ixY cÉwZdjb nGe, KviY 

68.96 nGœQ gvaÅg«¼Gqi gaÅKvi msKU ˆKvY| 

cÉk²24  

 

 

 
wkLbdj-7 

 

K. KÌvw¯¦ ˆKvY KvGK eGj? 1 

L. evqy gvaÅg I cvwb gvaÅg AvGjvi ˆeGMi cwieZÆb nq ˆKb?2 

M. (i) bs wPGò 15cm ƒ̀Gi eÕ§ AeÕ©vb KiGj weGÁ¼i AeÕ©vb, 

cÉK‡wZ I AvK‡wZ wPò ‰uGK eYÆbv Ki| 3 

N. 50m AwaK `ƒGii eÕ§ ˆ`LGZ bv cvIqv ˆjvGKi RbÅ (ii) 

bs ˆj´ÖwU eÅenvi ˆhŒwÚK wKbv weGkÐlY Ki| 4 

24 bs cÉGk²i Dîi 

K  AvGjvK iwkÄ Nb gvaÅg ˆ^GK nvjKv gvaÅGg cÉwZmwiZ nGj 

AvcvZb ˆKvGYi ˆh gvGbi RbÅ cÉwZmiY ˆKvY 90 nq, ZvGK KÌvw¯¦ 

ˆKvY eGj|  

L  evqy gvaÅg I cvwb gvaÅGgi cÉwZmivsGKi ZviZGgÅi KviGY 

AvGjvi ˆeGMi cwieZÆb nq| ˆh gvaÅGgi cÉwZmivsK ˆewk ˆmB 

gvaÅg ˆewk Nb ‰es ZvGZ AvGjvi ˆeM Kg| Avi ˆh gvaÅGgi 

cÉwZmivsK Kg ˆmB gvaÅg Kg Nb ‰es ZvGZ AvGjvi ˆeM ˆewk| 

cvwbi cÉwZmivsK 1.33 hv evqyi cÉwZmivsK 1 AGcÞv ˆewk| ‰ 

KviGY cvwb evqy AGcÞv ˆewk Nb ‰es cvwbGZ AvGjvi ˆeM evqyGZ 

AvGjvi ˆeM AGcÞv Kg|  

M  (i) bs wPGò cÉ`wkÆZ ˆj´ÖwU ‰KwU Dîj ˆj´Ö| ˆj´ÖwUi ˆdvKvm 

`ƒiZ½, f = 10cm 

 ˆj´ÖwUi eKÌZvi eÅvmvaÆ, r = 2f = 2  10cm = 20cm 

eÕ§wU ˆj´Ö nGZ 15cm `ƒGi AewÕ©Z| 

 eÕ§i AeÕ©vb ˆdvKvm ƒ̀iGZ½i ˆPGq ˆewk ‰es eKÌZvi eÅvmvGaÆi 

ˆPGq Kg| eÕ§wUi weGÁ¼i AeÕ©vb, cÉK‡wZ I AvK‡wZ wbGP wPò ‰uGK 

eYÆbv Kiv nj| 

 

 

 

 

 
 
 

wPGò, LOL ‰KwU Dîj ˆj´Ö| FOF cÉavb AÞ, O AvGjvK ˆK±`Ê, 

F cÉavb ˆdvKvm| ‰B ˆjG´Öi cÉavb AGÞi Dci PQ ‰KwU eÕ§GK 

ˆj´ÖwUi ˆdvKvm `ƒiGZ½i ˆPGq ˆewk wK §̄ eKÌZvi eÅvmvGaÆi ˆPGq Kg 

`ƒGi LvovfvGe ivLv nj| ‰Lb P ˆ^GK AvMZ PR iwkÄ cÉavb AGÞi 

mgv¯¦ivjfvGe ‰Gm ˆjG´Öi gaÅ w`Gq cÉwZmwiZ nIqvi ci cÉavb 

ˆdvKvm F-‰i gaÅ w`Gq RFP cG^ hvq| P ˆ^GK wbMÆZ AbÅ 

‰KwU iwkÄ PO cG^ AvGjvK ˆK±`Ê O ˆZ AvcwZZ nGq ˆmvRvmywR 

OP eivei cÉwZm†Z nGjv| RFP I OP iwkÄ `ywU ciÕ·i P 

we±`yGZ ˆQ` KGi| P we±`y ˆ^GK AGÞi Dci PQ jÁ¼Uvbv nGjv| 

ZvnGj cÉwZweÁ¼wU evÕ¦e, DÎŸv I weewaÆZ nGqGQ| 

 weGÁ¼i AeÕ©vb : 2f ‰i ˆewk ƒ̀iGZ½ 

 cÉK‡wZ : evÕ¦e I DGÎŸv 

 AvK‡wZ : weewaÆZ| 

N  Avgiv Rvwb, Õ¼vfvweK ˆPvL 25cm ˆ^GK Amxg ƒ̀iGZ½i gGaÅ 

ˆhGKvGbv eÕ§ Õ·Ó¡ ˆ`LGZ cvq| cÉGk² DGjÐwLZ ˆjvKwU 50m AwaK 

`ƒGii eÕ§ ˆ`LGZ cvq bv eGj ˆjvKwU nËÕ¼ `†wÓ¡ ò‚wUMÉÕ©| ‰ 

ò‚wUMÉÕ© ˆPvL ƒ̀Gii wRwbm fvGjvfvGe ˆ`LGZ cvq bv wK §̄ KvGQi 

wRwbm Õ·Ó¡ ˆ`LGZ cvq| ˆPvGLi ˆjG´Öi Awfmvix ÞgZv ˆeGo 

hvevi RbÅ ‰B ò‚wUi D«¿e nq| `†wÓ¡i ‰B ò‚wU msGkvab Kivi RbÅ 

mnvqK ˆj´Ö ev Pkgv wnGmGe AeZj ˆj´Ö eÅenvi Kiv nq| 

DóxcGK DGjÐwLZ (ii) bs ˆj´ÖwU ‰KwU AeZj ˆj´Ö nIqvi DÚ 

ò‚wU `ƒi Kivi RbÅ ‰B ˆj´ÖwU eÅenvi hywÚhyÚ| KviY, ‰Kgvò 

AeZj ˆj´ÖB jÞÅeÕ§i ˆPGqI wbKGU ˆmvRv I AevÕ¦e cÉwZweÁ¼ 

MVb KGi| ‰B ˆj´ÖwUi ÞgZv Z^v ˆdvKvm `ƒiZ½ ‰gb nGe hv 

Amxg ƒ̀iGZ½ AewÕ©Z jÞÅeÕ§i cÉwZweÁ¼ ò‚wUcƒYÆ ˆPvGLi ƒ̀i we±`yGZ 

MVb KGi| wbGP wPGòi gvaÅGg ˆ`LvGbv nj|  

 

 

 

 

 

 

 

 

 
myZivs wPò (ii) ‰i ˆj´ÖwUi ˆdvKvm `ƒiZ½ ˆjvKwUi ˆPvGLi `ƒi 

we±`yi `ƒiGZ½i mgvb nGj ˆj´ÖwU eÅenvi hywÚhyÚ| 

F 

10 cm

i ii 

i 

I 

ii 

I 

iii 

I F 

O

L 

R 

F 
Q 

P 

Q 

P 

L 

C F 2F 
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cÉk²25 

 

 

 

 

 

 
wPGò cÉ`wkÆZ `ywU ˆjG´Öi ˆfZi w`Gq AvGjvGKi cÉwZmiY ˆ`LvGbv 

nGqGQ| wkLbdj-7 

K. ˆj´Ö Kx? 1  

L. Dîj ˆj´Ö I AeZj ˆj´Ö ˆPbvi Dcvq Kx? 2 

M. cÉ`î ˆj´Ö `ywUi cÉavb AÞ wPGòi gvaÅGg KxfvGe wbYÆq 

KiGe eÅvLÅv Ki| 3 

N. K-ˆjG´Ö 2F I AmxGg, 2F I F ‰i gGaÅ eÕ¦y ^vKGj 

cÉwZmiGYi dGj Kx aiGbi cÉwZweGÁ¼i m†wÓ¡ nq Zv 

iwkÄwPGòi mvnvGhÅ weGkÏlY KGi ˆ`LvI| 4 

25 bs cÉGk²i Dîi 

K  `ywU ˆMvjxq c†Ó¤ «¼viv mxgve«¬ Õ¼œQ cÉwZmviK gvaÅgGK ˆj´Ö 

eGj| 

L  mnGRB ˆj´ÖGK wPbGZ nGj ˆj´ÖwUi Lye KvGQ ‰KwU AvOzj 

ˆiGL Acicvk ˆ^GK ˆ`LGZ nq| cÉwZweÁ¼wU mgkxlÆ ‰es eÕ¦yi 

Zyjbvq AvKvGi eo nGj eySGZ nGe ˆj´ÖwU Dîj| Avi cÉwZweÁ¼wU 

mgkxlÆ wK ¦̄y eÕ¦yi Zyjbvq AvKvGi ˆQvU nGj eySGZ nGe ˆj´ÖwU 

AeZj| ‰Qvov Dîj ˆjG´Öi gaÅfvM ˆgvUv I cÉv¯¦fvM mi‚ ^vGK| 

Aciw`GK AeZj ˆjG´Öi gaÅfvM mi‚ I cÉv ¦̄fvM ˆgvUv nq| 

M  wPGòi gvaÅGg ˆj´Ö `ywUi cÉavb AÞ wbYÆGqi c«¬wZ wbGP ˆ`Iqv 

nj@ `ywU ˆMvjxq c†Ó¤ «¼viv ˆj´Ö MwVZ| myZivs ˆjG´Öi eKÌZvi 

ˆK±`Ê ‰es eKÌZvi eÅvmvaÆ `ywU| ˆjG´Öi Dfq c†GÓ¤i eKÌZvi ˆKG± Ềi 

gaÅ w`Gq MgbKvix mijGiLvGK cÉavb AÞ eGj| C1C2 mijGiLv 

ˆjG´Öi cÉavb AÞ| wPò-3ˆjG´Öi ‰KwU c†Ó¤ mgZj I Aci c†Ó¤ 

ˆMvjxq nGj c†GÓ¤i eKÌZvi ˆK±`Ê ˆ^GK mgZj c†GÓ¤i Dci AwfjÁ¼B 

nGe ˆjG´Öi cÉavb AÞ| 

 

 

 

 

 

 
 

 

 

N  1. eÕ§ hLb 2f I AmxGgi gGaÅ ˆKv^vI AewÕ©Z| 

 

 

 

 

 

 

 

 

 

 

‰gZveÕ©vq cÉwZweÁ¼ evÕ¦e, DÎŸv, eÕ§ AGcÞv ˆQvU ‰es ˆjG´Öi 

wcQGb f I 2f ‰i gvGS AewÕ©Z| 

2. eÕ§ hLb 2f I f ‰i gGaÅ ˆKv^vI AewÕ©Z| 

 

 

 

 

 

 

 

 
 

‰gZveÕ©vq cÉwZweÁ¼ evÕ¦e DÎŸv, eÕ¦y AGcÞv eo ‰es ˆjG´Öi 

wcQGb 2f I AmxGgi gvGS AewÕ©Z| 

cÉk²26 Rvgvb dvgÆGMU ˆ^GK ‰KwU Pkgv wKbGjv| Zvi ˆPvGL 

ˆKvGbv ò‚wU bv ^vKvq Zvi cÉGqvRb cvIqviwenxb Pkgv| wK §̄ PkgvwU 

cGiB ˆm ˆLqvj KiGjv ˆh Zvi mvgGb ˆKvGbv eÕ§ ivLGj Zv Õ¼vfvweGKi 

ˆPGq wKQyUv ˆQvU ˆ`Lvq| Rvgvb eÕ§wUGK Zvi Pkgvi AvGiv KvGQ wbGq 

AvmGZ ˆ`Lj ‰i weGÁ¼i AvK‡wZ cwiewZÆZ nGœQ| wkLbdj 7 

K. cÉwZweGÁ¼i Š`NÆÅ jÞÅeÕ¦yi ˆPGq ˆQvU nGj ŠiwLK weeaÆGbi 

gvb KZ? 1 

L. RvgvGbi Pkgvq ˆKvb aiGbi ˆj´Ö wQj? hywÚ `vI| 2 

M. ˆiLvwPGòi mvnvGhÅ RvgvGbi Pkgvi ˆjG´Öi cÉv^wgK weÁ¼ 

MVb eÅvLÅv Ki| 3 

N. “Rvgvb eÕ§wUGK Zvi Pkgvi AvGiv KvGQ wbGq AvmGZ 

ˆ`LGjv ‰i weGÁ¼i AvK‡wZ cwiewZÆZ nGœQ|’-Kx cwieZÆb 

nGœQ Zv wPòmn weGkÏlY Ki| 4 

26 bs cÉGk²i Dîi 

K  cÉwZweGÁ¼i Š`NÆÅ jÞÅeÕ¦yi ˆPGq ˆQvU nGj ŠiwLK weeaÆGbi gvb, 
m  < 1. 

L  RvgvGbi ˆjG´Ö LweÆZ wK §̄ ˆmvRv weÁ¼ cwijwÞZ nq| AeZj 

ˆjG´Ö meÆ`v ‰B aiGbi weÁ¼ ŠZwi nq| Dîj ˆjG´Ö ˆh Am` I 

ˆmvRv weÁ¼ ŠZwi nq Zvi AvK‡wZ jÞÅeÕ§ AGcÞv eo| 

AZ‰e, RvgvGbi Pkgvi ˆj´ÖwU AeZj| 

A 

B 
 F 

L 

L1 

C 2F 
F 2F 

R 

S 

C2 C1 C2 C1 

C 

wPò-2 wPò-1 

wPò-3 

L 

O 

B F 

C 2F 

I 

F 

2F 

A 

L 

   = 20 cm  = 20 cm 

wPò-K wPò-L 
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A

   B    F

L

C

L1

R

S

D

E

M  gGbKwi, RvgvGbi Pkgvq LCL1 AeZj ˆj´ÖwU jvMvGbv AvGQ| 

‰GZ cÉv^wgK weÁ¼ wbÁ¼i…Gc MwVZ nq| 

 

 

 

 

 

 

 

 

 

 

LCL1 AeZj ˆjG´Öi cÉavb ˆdvKvm F, AvGjvK± Ề C | ˆjG´Öi 

mvgGb AB jÞÅeÕ§i A we±`y ˆ^GK ‰KwU AvGjvKiwkÄ cÉavb AGÞi 

mgv¯¦ivGj AD cG^ hvq I cÉwZmiGYi ci DE cG^ PGj hvq| DE 

ˆK wcQb w`GK evovGj Zv F we±`yGZ ˆQ` KGi| A nGZ Aci 

AvGjvKiwkÄ ˆmvRv C we± ỳ w`Gq PGj hvq I DF ˆK R we±`yGZ ˆQ` 

KGi| B we±`y nGZ AvGjvKiwkÄ ˆmvRv BFC cG^ Mgb KGi| 

ZvnGj, RS nGœQ AB ‰i Am`, ˆmvRv I LweÆZ weÁ¼| 

N  Rvgvb eÕ§wUGK Zvi Pkgvi AvGiv KvGQ wbGq AvmvGZ ˆ`LGjv 

‰i weGÁ¼i AvK‡wZ cwiewZÆZ nGœQ| AeZj ˆj´Ö jÞÅeÕ§i hZ KvGQ 

wbGq Avmv hvq, weGÁ¼i AvK‡wZ ZZ eo nq| 

 

 

 

 

 

 

 

 
 

wPGò nGZ ˆ`Lv hvq ˆh, AB jÞÅeÕ§i RbÅ weÁ¼ RS ‰es PQ 

jÞÅeÕ¦yi RbÅ weÁ¼ GH AeÕ©vGb ^vGK| weÁ¼ GH ‰i AvK‡wZ RS 

‰i Zzjbvq eo| 

cÉk²27  
 

C1 F1 C2 F2 

A 

O B 

 
wPGò OF1 = 10 cm, AB = 6 cm ‰es AB eÕ§wU F1 I C1 ‰i 

gaÅwe±`yGZ AewÕ©Z| wkLbdj-7 

K. Avqbv KvGK eGj? 1 

L. cƒYÆ AfÅ¯¦ixY cÉwZdjb KvGK eGj? ‰i kZÆ wjL| 2 

M. AB eÕ§ «¼viv m†Ó¡ weGÁ¼i Š`NÆÅ KZ? 3 

N. DóxcGKi ˆjG´Ö ‰KB AevÕ¦e weeaÆGbi RbÅ AB eÕ§wUGK 

KZ ƒ̀Gi Õ©vcb KiGZ nGe MvwYwZKfvGe eÅvLÅv KGiv| 4 

27 bs cÉGk²i Dîi 

K  ˆh gm†Y ZGj AvGjvi wbqwgZ cÉwZdjb NGU ZvGK Avqbv eGj| 

L  AvGjvKiwkÄ Nb gvaÅg ˆ^GK nvjKv gvaÅGgi AwfgyGL hvIqvi 

cG^ `yB gvaÅGgi weGf`ZGj ò×vw ¦̄GKvGYi ˆPGq eo gvGbi ˆKvGY 

AvcwZZ nGj AvGjvKiwkÄi meUzKzB ỳB gvaÅGgi weGf` ZGj mÁ·ƒYÆ 

cÉwZdwjZ nGq Nb gvaÅGg wdGi AvGm| ‰B NUbvGK cƒYÆ AfÅ¯¦ixY 

cÉwZdjb eGj| A 

cƒYÆ AfÅ¯¦ixY cÉwZdjGYi kZÆ `yBwU| h^v: 

i. AvGjvK iwkÄGK AekÅB Nb gvaÅg ˆ^GK nvjKv gvaÅGgi AwfgyGL 

ˆhGZ nGe ‰es ỳB gvaÅGgi weGf` ZGj AvcwZZ nGZ nGe| 

ii. Nb gvaÅGg AvcZb ˆKvY KÌvw ¦̄ ˆKvGYi ˆPGq eo nGZ nGe| 

M  ‰LvGb, A 

 ˆdvKvm `ƒiZ½, OF1 =  = 10 cm = 0.1m 

 AB eÕ§i ƒ̀iZ½, AB = u = (10 + 5)cm = 15 cm = 0.15m 

 AB eÕ§i Š`NÆÅ, AB = l = 6 cm = 0.06m 

 weGÁ¼i Š`NÆÅ, l = ? 

weGÁ¼i `ƒiZ½ v nGj, 

  
1


 = 

1
u
 + 

1
v

 

 ev, 
1
v
 = 

1


  

1
u
 = 

1
0.1

  
1

0.15
 

  v = 0.3m 

 weeaÆb, m = | |v
u

 = 
0.3
0.15

 = 2 

Avgiv Rvwb, 

  m = 
l
l
 

  l = ml= 2  0.06 = 0.12m (Ans.)  

N  Avgiv Rvwb, 

  
1


 = 

1
u

 + 
1
v
 

 ev, 
1
u

  
1

2u
 = 

1
0.1

 

 ev, 
1

2u
 = 10 

 ev, u = 0.05m 

  u = 5 cm 

‰LvGb,  

ˆdvKvm `ƒiZ½,  = 10 cm  

 = 0.1m 

AevÕ¦e cÉwZweGÁ¼i RbÅ,  

     m =  
v
u
 = 2 

  v = 2u 

A^Ævr ‰KB AevÕ¦e weeaÆGbi RGbÅ AB eÕ§wUGK 5 cm `ƒGi ivLGZ 

nGe| 

cÉk²28 20 cm ˆdvKvm `ƒiGZ½i ‰KwU AeZj `cÆY I 30 cm 

ˆdvKvm `ƒiGZ½i ‰KwU Dîj ˆj´Ö ˆbqv nGjv| wkLbdj-8 I 11 

K. cÉwZmiYvâ I AvGjvi ˆeGMi gGaÅ mÁ·KÆ wjL| 1 

L. evÕ¦e I AevÕ¦e weGÁ¼i wPò Aâb Ki| 2 

M. ˆj´ÖwUi ÞgZv ˆei Ki| 3 

N. ˆPvGLi `xNÆ `†wÓ¡ ƒ̀ixKiGY Zzwg ˆKvb h¯̈wU eÅenvi KiGe? 

cÉGqvRbxq iwkÄ wPòmn weGkÏlY Ki| 4 

A 

   B     F 

L 

C 

L 1 

R 

S 

D 

E 
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28 bs cÉGk²i Dîi 

K  ˆh gvaÅGgi cÉwZmiYvâ ˆewk ˆmB gvaÅGg AvGjvi ˆeM Kg 

Avi ˆh gvaÅGg cÉwZmiYvâ Kg ˆmB gvaÅGg AvGjvi ˆeM ˆewk|  

L   

 

 

 

 
 

 
evÕ¦eweÁ¼ 

 

 

 

 

 

 

 

 
 

AevÕ¦weÁ¼ 

M  ˆ`qv AvGQ,  

 Dîj ˆjG´Öi ˆdvKvm `ƒiZ½, f = 30 cm = 0.3 m 

 ÞgZv, P = ? 

Avgiv Rvwb, Dîj ˆjG´Öi ÞgZv, P = 
1
f
 = 

1
30 cm

 = 
1

0.3 m
 

 = 3.33 D (Ans.) 

N  ˆPvGLi `xNÆ †̀wÓ¡ `ƒixKiGY Dîj ˆj´ÖwU eÅenvi KiGZ nGe| 

ˆPvGLi Awfmvix ÞgZv KGg hvIqvi `i‚b ‰ ò‚wUi D«¿e nq| Dîj 

ˆj´Ö eÅenvi KGi ‰B Awfmvix ÞgZv evovGbv nq| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ˆPvGLi mvgGb jÞÅeÕ§ ˆ^GK AvMZ AvGjvK iwkÄàœQ ˆPvGLi ˆjG´Ö 

cÉwZmwiZ nGq ˆiwUbvi ˆcQGb I we±`yGZ wgwjZ nq (wPò-K)| dGj 

jÞÅeÕ§ Õ·Ó¡ ˆ`Lv hvq bv| ‰B ˆPvGLi wbKUwe± ỳ N ˆ^GK `ƒGi 

mGi O we±`yGZ PGj hvq hv ˆPvL nGZ 25 cm ‰i ˆPGq AGbK ˆewk 

`ƒiGZ½ AewÕ©Z| ZvB ‰ ˆPvGL O ‰i ˆPGq wbKUeZÆx Õ©vGbi eÕ§ 

Õ·Ó¡ ˆ`Lv hvq bv| (wPò-L) 

‰Kgvò Dîj ˆj´ÖB jÞÅeÕ§i ˆPGq `ƒGi ˆmvRv I AevÕ¦e cÉwZweÁ¼ 

MVb KGi| ZvB ˆPvGLi ˆjG´Öi mvgGb mnvqK wnGmGe Dîj ˆj´Ö 

eÅenvi KiGj ˆPvGLi wbKU we± ỳ N ‰ Õ©vwcZ jÞÅeÕ§i weÁ¼, 

ò‚wUcƒYÆ ˆPvGLi wbKU we±`y O ˆZ MVb KGi (wPò-M)| dGj ˆPvL Zv 

mnGRB ˆ`LGZ mg^Æ nq| 

 

 
m†Rbkxj cÉk²eÅvsK 

 

 Dîi msGKZmn cÉk²   

cÉk²29 

 

 

 

 

 

 

 
 

wkLbdj-1 I 2 

K. cÉwZmiYvâ KxGmi Ici wbfÆi KGi? 1 

L. AvGjvi ˆKvb NUbvi RbÅ gi‚f„wgi gwiPxKv ˆ`Lv hvq -

eÅvLÅv Ki| 2 

M. cvwbi RbÅ C ‰i gvb wbYÆq Ki| 3 

N. AvcZb iwkÄ C ‰i ˆewk nq ‰gb ‰KwU cÉvK‡wZK NUbv 

weGkÏlY Ki| 4 

29 bs cÉGk²i Dîi 

K  cÉwZmiYvâ gvaÅg«¼Gqi cÉK‡wZ I AvGjvi iGOi Ici wbfÆi KGi| 

L  AvGjvi cƒY AfÅ ¦̄ixY cÉwZdjGbi RbÅ gi‚f„wgGZ gixwPKv ˆ`Lv 

hvq| gi‚fƒwgGZ mƒGhÆi cÉPí ZvGc Dîµ¦ evwj msj™² evqy Dîµ¦ nGq 

nvÍ•v nq ‰es DcGii w`GK hvIqvi mgq KÌgk NbZi nGZ ^vGK| 

DuPz ˆKvb jÞÅeÕ§ ˆ^GK AvGjvK iwkÄ cw^GKi ˆPvGL Avmvi mgq 

NbZi gvaÅg ˆ^GK jNyZi gvaÅGg cÉGek KGi chÆvqKÌwgK cÉwZmiGYi 

dGj hLb AvcZb ˆKvY KÌvw¯¦ ˆKvGYi ˆPGq eo nq ZLb Avi 

cÉwZmwiZ bv nGq AvGjvi cƒYÆ AfÅ ¦̄ixY cÉwZdjb NGU ‰es AvGjvK 

I 

B 

F 

O 

C A 

M 

P 

M 

wPò  (M) 

25cm 

N 
O I 

R 

O I 

wPò (L) 

R 

N 

25 cm 

I 

wPò (K) 

O 
r 

A 
F 

M 

M 

B 

I 

i 

C P 

(ii) 
(i) 

cvwb =1.33 

evqy 

C 



18 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

iwkÄ DcGii w`GK DGV euvKv cG^ cw^GKi ˆPvGL ˆcuŒGQ jÞÅeÕ§i 

DÎŸv weÁ¼ aiv cGo| ZLb cw^GKi mvgGbi fƒ-c†Ó¤GK `cÆGYi gZ gGb 

nGe| ‰B aiGbi †̀wÓ¡ög nIqvGK gixwPKv eGj| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  evqyi mvGcGÞ cvwbi cÉwZmiYvâ 1.33 nGj evqy mvGcGÞ cvwbi 

mâU ˆKvY wbYÆq Ki| 

N  gi‚f„wgi gwiPxKv eÅvLÅv Ki| 

cÉk²30 mxgv Õ•zGj eÅenvwiK KÑvm Kivi mgq jÅveGiUwii ‰KwU 

weKvi cvwb «¼viv cƒYÆ KGi weKviwUGZ Zvi KjgwU Wzevj| KjgwU 

cvwbGZ WzevGbvi ci ˆm ˆ`LGZ ˆcj Zvi KjgwU euvKv I ˆQvU ˆ`Lv 

hvGœQ| DGÍÏLÅ evqyi mvGcGÞ cvwbi cÉwZmivâ anw = 1.333 ‰es 

evZvGm AvGjvi ˆeM 3  108 ms–1|  wkLbdj-1 I 2 

K. wfwUÇqvm wnDgvi Kx? 1  

L. hw` AvGjvKiwkÄ Nb gvaÅg ˆ^GK nvjKv gvaÅGg cÉGek KGi 

ZvnGj cÉwZmwiZ iwkÄ ˆKvb w`GK hvGe - eÅvLÅv Ki| 2 

M. cvwbGZ AvGjvi ˆeM wbYÆq Ki| 3 

N. DóxcGK DwÍÏwLZ mxgvi KjgwU euvKv ˆ`Lv hvq ˆKb, 

wPGòi mvnvGhÅ eÅvLÅv Ki| 4 

30 bs cÉGk²i Dîi 

K  ˆiwUbv I PÞz ˆjG´Öi gaÅeZÆx Õ©vb ˆh ˆRjx RvZxq c`vG^Æ cƒYÆ 

^vGK ZvGK wfwUÇqvm wnDgvi eGj| 

L  Avgiv Rvwb, AvGjvKiwkÄ hLb ‰K Õ¼œQ gvaÅg ˆ^GK wf®² 

AvGjvKxq NbGZ½i AbÅ Õ¼œQ gvaÅGg wZhÆKfvGe cÉGek KGi ZLb 

AvGjvKiwkÄi w`K cwieZÆb nq| AvGjvKiwkÄi ‰ w`K cwieZÆb 

wbfÆi KGi AvGjvKiwkÄ Nb ˆ^GK nvjKv gvaÅGg cÉGek KiGQ, bv 

nvjKv ˆ^GK Nb gvaÅGg cÉGek KiGQ Zvi Ici| hw` AvGjvKiwkÄ 

Nb gvaÅg ˆ^GK wZhÆKfvGe nvjKv gvaÅGg cÉGek KGi ZvnGj 

cÉwZmwiZ AvGjvKiwkÄ AwfjÁ¼ ˆ^GK `ƒGi mGi hvq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  cvwbi cig cÉwZmivâ 1.333 nGj, cvwbGZ AvGjvi ˆeM wbYÆq 

KGiv| [Ca = 3108 ms–1] 

N   ‰KwU jvwVGK cvwbGZ WzweGq Dci ˆ^GK ˆ`LGj jvwVwU euvKv I 

ˆQvU ˆ`Lvq ˆKb eÅvLÅv Ki| 

cÉk²31  

 

 

 

 

 
 

wPGò PC ‰KwU AvGjvKiwkÄ 30 ˆKvGY evqy nGZ cvwbGZ 22.9 

cÉwZm†Z ˆKvGY CR cG^ mçvwjZ nq| wkLbdj-1 

K. AvGjvi cÉwZmiGYi cÉ^g mƒòwU wee†Z Ki| 1 

L. KvGPi KÌvw¯¦ ˆKvY 41 ejGZ Kx ˆevS? 2 

M. evqy mvGcGÞ cvwbi cÉwZmivsK (anw) KZ? 3 

N. cvwbi cwieGZÆ 1.4 cÉwZmivsGKi gvaÅGg ‰KB NUbvq 

cÉwZmwiZ iwkÄ AvcwZZ iwkÄ ˆ^GK KZUvK ˆeuGK hvGe@ 

MvwYwZK weGkÏlGYi mvnvGhÅ ˆ`LvI| 4 

31 bs cÉGk²i Dîi 

K  AvcwZZ iwkÄ, cÉwZm†Z iwkÄ I AvcZb we±`yGZ weGf` ZGji 

Dci AwâZ AwfjÁ¼ ‰KB mgZGj ^vGK| 

L  KvGPi KÌvw¯¦ ˆKvY 41 ejGZ ˆevSvq 

i. KvP gvaÅg ˆ^GK AvGjvK iwkÄ 41 ˆKvGY KvP I evqy gvaÅGgi 

weGf`ZGj AvcwZZ nGj AvGjvK iwkÄ weGf`Zj ˆNGl PGj 

hvGe| 

ii. KvP gvaÅg ˆ^GK AvGjvKiwkÄ mâU ˆKvGY AvcwZZ nGq 

AwfjGÁ¼i mvG^ 90 ˆKvY ŠZwi KiGe A^Ævr cÉwZmiY ˆKvY 

nGe 90| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  AvGjvKiwkÄ evqy gvaÅg nGZ 30 ˆKvGY AvcwZZ nGq cvwbGZ 

22.9 ˆKvGY cÉwZm†Z nGj cvwbi cÉwZmivâ wbYÆq Ki| 

N  cÉwZmiYvâ e†w«¬ ˆcGj AvcwZZ iwkÄi AwfjGÁ¼i w`GK euvKvi 

cwigvY e†w«¬ cvq@ eÅvLÅv Ki| 

cÉk²32 cvwbGZ F we±`yGZ AeÕ©vbKvGj ‰KwU gvQ J1 we±`yGZ 

‰KwU ˆRwjwdGmi DjGUv weÁ¼ ˆ`LGZ cvq hw`I ‰i cÉK‡Z AeÕ©vb 

J we± ỳGZ| ‰GÞGò gvQwU J1 we±`yGZ ˆRwjwdmwUi gixwPKv ˆ`LGZ 

cvq| cvwbi wewf®² Õ¦Gii Zvcgvòvi ZviZGgÅi KviGY ‰gbwU NGU| 

 

 

 

 

 

 

 

 

 
 
 

 

wkLbdj-1 

K. gixwPKv  m†wÓ¡ nIqvi KviY Kx? 1 

L. Š`bw±`b RxeGb AvGjvi cÉwZmiGYi eÅenvi msGÞGc 

AvGjvPbv Ki| 2 N R 

P 

A 
C 

B 

N 

evqy 
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M. ˆiLvwPGòi mvnvGhÅ NUbvwUi eÅvLÅv KGiv| 3 

N. ˆRwjwdmwU J1 we±`yi mgvb MfxiZvq ^vKGj F AeÕ©vb 

nGZ Zvi gixwPKv ˆ`Lvi RbÅ gvaÅGgi Kx aiGbi cwieZÆb 

AvekÅK eÅvLÅv KGiv| 4 

32 bs cÉGk²i Dîi 

K  AvGjvi cƒYÆ AfÅ ¦̄ixY cÉwZdjGbi dGj gixwPKv m†wÓ¡ nq| 

L  ˆPvGLi ò‚wU ƒ̀i Kivi RbÅ Avgiv wbw`ÆÓ¡ ÞgZvi ˆj´Ö «¼viv 

ŠZwi Pkgv eÅenvi Kwi| Pkgvi gaÅ w`Gq AvMZ AvGjvKiwkÄ 

cÉwZm†Z nGq ˆPvGL cGo ‰es eÕ§ mwVKfvGe ˆ`LGZ mnvqZv KGi| 

myZivs `†wÓ¡i ò‚wU KiGZ AvGjvi cÉwZmiY KvR KGi| Avgiv 

KÅvGgiv w`Gq Qwe Zzwj, gvBGKÌvGÕ•vc w`Gq AwZ Þz`Ë wRwbm eo 

KGi ˆ`wL, ˆUwjGÕ•vc w`Gq `ƒGii wRwbm eo KGi ˆ`wL| ‰me hG¯¨ 

AvGjvi cÉwZmiY agÆGK eÅenvi Kiv nq| Õ¼vÕ©ÅGÞGòI 

ˆUwjGhvMvGhvGM Avgiv ˆh AcwUKÅvj dvBevi eÅenvi KGi ^vwK 

ZvI AvGjvi cÉwZmiY aGgÆi Ae`vb| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  cƒYÆ AfÅ¯¦ixY cÉwZdjb eÅvLÅv Ki| 

N  gixwPKvi Dci Zvcgvòv m†wÓ¡i cÉfve eÅvLÅv Ki| 

cÉk²33 

 

 

 

 
 

wkLbdj-7 

K. AeZj ˆj´Ö KvGK eGj? 1  

L. F1 I F2 «¼viv Kx eySvGbv nGqGQ? eÅvLÅv Ki| 2  

M. ˆj´ÖwUi ˆdvKvm `ƒiZ½ KZ nGj Dnvi ÞgZv 4D nGe? 3  

N. DÚ ˆj´ÖwU «¼viv Drc®² cÉwZweÁ¼ memgq jÞÅeÕ§i ˆPGq 

ˆQvU nGe bv eo nGe weGkÏlY Ki| 4 

33 bs cÉGk²i Dîi 

K  ˆh ˆjG´Öi gaÅfvM mi‚ I cÉv ¦̄fvM KÌgkt cyi‚ ZvGK AeZj ˆj´Ö 

eGj| 

L  Avgiv Rvwb, cÉwZwU ˆj´Ö `ywU Õ¼œQ cÉwZmviK gvaÅg «¼viv MwVZ| 

cÉwZwU cÉwZmviK gvaÅg nGœQ ‰K ‰KwU ˆMvjxq c†Ó¤| KvGRB 

cÉwZwU ˆjG´Öi `ywU KGi eKÌZvi eÅvmvaÆ I ˆdvKvm we± ỳ iGqGQ| 

DwÍÏwLZ wPGò F1 I F2 ejGZ gƒjZ ˆj´ÖwUi cÉ^g I w«¼Zxq 

cÉwZmviK c†GÓ¤i cÉavb ˆdvKvmGK wPwn×Z Kiv nGqGQ| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  4d ÞgZvi ˆjG´Öi ˆdvKvm `ƒiZ½ wbYÆq KGiv| 

N  wPòmn eÅvLÅv KGiv, AeZj ˆjG´Ö memgq jÞÅeÕ§i ˆPGq ˆQvU 

AvKvGii weÁ¼ MwVZ nq| 

cÉk²34 gvgyb KGqKw`b aGi jÞÅ Kij, ˆm Zvi KwÁ·DUvGii 

ˆjLvàGjv AvGMi gGZv Õ·Ó¡ ˆ`LGZ cvGœQ bv, hw`I ev ƒ̀Gii `†kÅ 

ˆ`LGZ Zvi ˆKvGbv mgmÅv nq bv| ZGe WvÚvGii civgkÆ Abyhvqx 

Pkgv eÅenvi KivGZ ˆm Pkgv cGi KvGQi eÕ§àGjv Avevi 

Õ·Ó¡fvGe ˆ`LGZ ˆcj| WvÚvi ZvGK ejGjb ˆh, AGbKÞY 

KwÁ·DUvGi KvR Kivi dGjB Zvi ˆPvGL ‰B ò‚wU ˆ`Lv w`GqGQ| 

wkLbdj-12 

K. Zvivi®¬È Kx? 1 

L. KxfvGe gwÕ¦GÓ• `kÆGbi Abyf„wZ RvGM? 2 

M. WvÚvi gvgybGK Kx aiGbi Pkgv eÅenvi Kivi civgkÆ 

w`GqwQj, hvi dGj ˆm Õ·Ó¡fvGe ˆ`LGZ ˆcj wPòmn eYÆbv 

Ki| 3 

N. gwbUGii c`Æv ˆ^GK Pkgv nGq gvgyGbi ˆPvGLi ˆiwUbv chÆ¯¦ 

ˆcŒQvGZ ˆgvU KZevi AvGjvK iwkÄ cÉwZmwiZ nq eYÆbv 

Ki| 4 

34 bs cÉGk²i Dîi 

K  ˆPvGLi AvBwiGki gvSLvGb ‰KwU wQ`Ë ^vGK| ‰GK ˆPvGLi gwY 

ev Zvivi®¬È eGj| 

L  PÞz ˆjG´Öi ˆcQGb AewÕ©Z AwÞGMvjGKi wfZGii c†GÓ¤i 

ˆMvjvcx iGOi Cl`œQ AvGjvK msGe`b AveiYGK ˆiwUbv eGj| ‰wU 

iW I ˆKvb bvGg KZàGjv Õ²vqyZ¯̈ «¼viv ŠZwi| ‰B Z¯à̈Gjv PÞz 

Õ²vqyi mvG^ mshyÚ ^vGK| ˆiwUbvi Dci AvGjv coGj Zv H 

Õ²vqyZ¯̈GZ ‰K cÉKvi DGîRbv m†wÓ¡ KGi| dGj gwÕ¦GÓ• `kÆGbi 

Abyf„wZ RvGM| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  `xNÆ`†wÓ¡ ò‚wUi RbÅ Kx aiGbi Pkgv eÅenvi KiGZ nq wPòmn 

eYÆbv Ki| 

N  ˆKvGbv eÕ¦y ˆ^GK `xNÆ †̀wÓ¡ ò‚wUhyÚ ˆPvGL eÅen†Z Pkgv nGq ˆPvGLi 

ˆiwUbv chÆ ¦̄ ˆcuŒQGZ KZevi cÉwZmwiZ nq wPòmn eYÆbv Ki| 

  

 AbykxjGbi RbÅ AviI cÉk²² 

 

cÉk²35  
                             N  
             A     400 anb = 1.52 

 

P   y   B                       Q 
 
 

 
                                                        C 
 

                                                    G 

 
S                      C          C2         R 
 

                                              H      D    D 
 

wkLbdj-1 

DGcvGivÚ wPòvbymvGi wbGPi cÉk²àGjvi Dîi `vI| 

F1 F2 



20 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

K. ŠiwLK weeaÆb Kx? 1 

L. AvGjvi cÉwZmiGY KLb i > r ‰es i < r nq? 2 

M. b gvaÅGgi mvGcGÞ a gvaÅGgi cÉwZmiYvsK wbYÆq Ki| 3 

N. HCD ‰i gvb wbYÆq Ki| ‰i…c gvb cvIqvi KviY eÅvLÅv 

Ki| 4 

cÉk²36  

 

 

 

 

 

 

 

 

 

 
wkLbdj-1 I 2 

K. cÉwZmiYvâ ‰es AvGjvKxq NbGZ½i gGaÅ mÁ·KÆ Kx? 1 

L. mgZj `cÆGYi 4wU eÅenvi wjL| 2 

M. evqy mvGcGÞ cvwbi cÉwZmiYvâ 1.33 ‰es 1 = 50 nGj, 

2 = KZ?  3 

N. wng ˆK ang ‰es anw ‰i mvnvGhÅ cÉKvk Ki| 4 

cÉk²37  

 

 

 

 

 
wkLbdj-1 I 2 

 

K. ˆdvKvm `ƒiZ½ KvGK eGj? 1 

L. evÕ¦e I AevÕ¦e cÉwZweGÁ¼i gGaÅ cv^ÆKÅ ˆjL| 2 

M. AvGjvK iwkÄ a gvaÅGg 50 ˆKvY Drc®² KiGj b gvaÅGg 

KZ ˆKvb Drc®² KiGe?  3 

N. a gvaÅg I C gvaÅGgi NbZ½ ‰KB wKbv MvwYwZK weGkÏlGYi 

gvaÅGg eÅvLÅv Ki| 4 

cÉk²38 ‰KwU KuvGPi LGí AB cG^ evqy gvaÅg nGZ AvGjvKiwkÄ 

ˆcÉiY KiGj Zv cÉwZmwiZ nq| 1g ˆÞGò, AvcZb ˆKvY i = 20, 

cÉwZmiY ˆKvY r = 13 ‰es 2q ˆÞGò AB ‰i w`K ‰KB ˆiGL 

weGf`Zj B we± ỳ eivei Nwoi wecixGZ 10 NyivGj  r = 6.56 nq| 

 

 

 

 

 

 

 

 

 

 
 

wkLbdj-1 

K. wPGòi i ‰i msæv `vI| 1 

L. i = r nGj gvaÅg mÁ·GKÆ Kx wm«¬v̄ ¦ ˆbqv hvq@ eÅvLÅv KGiv| 2 

M. DóxcGK cÉ`î Dcvî ˆÕ²Gji mƒòGK mg Æ̂b KGi wKbv wbYÆq 

Ki| 3 

N. i = 10 ‰i ˆÞGò weGf`ZjGK ˆKvbw`GK KZ wWMÉx NyivGj 

cÉwZmiY ˆKvY 20 nGe? 4 

i 

r 

A 

B 

evqy 

KuvP 

evqy, (a) 1 


2 


3 

cvwb, (W) 

KvP, (g) 

evqy, (a) 


2 


3 


1 

 anb = 1.25 

AvGjvi ˆeM = 3  108 ms–1 

 bnc =0.82 

C
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wbGRGK hvPvB Kwi 

 

 c`v^Æweævb  welq ˆKvW : 1 3 6 

 mgq: 25 wgwbU   m†Rbkxj eüwbeÆvPwb cÉk²  gvb-25 

1. ˆKvGbv ˆjG´Öi ˆdvKvm `ƒiZ½ + 2.0 m nGj 

ÞgZv KZ?  
 K 10 D L 5 D 
 M 0.5 D N 2 D   

2. AcwUKÅvj dvBevGii cÉwZmiYvâ 
 K 1.7 L 1.47 
 M 1.5  N 1.8    
3. ˆPvGLi Awfmvix ˆj´Ö wnmvGe KvR KGi bv 

wbGÁ²i ˆKvbwU? 

 K ˆiwUbv L KwYÆqv 

 M PÞzGj´Ö  N wfwUÇqvm wnDgvi    

4. AvcZb ˆKvY i ‰es KÌvw ¦̄ ˆKvY c nGj wbGPi 

ˆKvbwU cƒYÆ AfÅ ¦̄ixY cÉwZdjGbi kZÆ?  
 K i  c L i > c 
 M i < c  N i = c    
5. ˆPvGLi AfÅ ¦̄ixY cÉwZdjb ˆiva KGi ˆKvbwU? 
 K AvBwim L K‡úg´£j 

 M ˆk¼Zg´£j  N ˆiwUbv    

6. cƒYÆ AfÅ¯¦ixY cÉwZdjGb cÉwZdwjZ iwkÄ  
 K Nb gvaÅg ˆ^GK nvjKv gvaÅGg hvq 

 L Nb gvaÅg ˆ^GK Nb gvaÅGgB wdGi 

AvGm 

 M nvjKv gvaÅg ˆ^GK Nb gvaÅGg hvq 

  N nvjKv gvaÅg ˆ^GK nvjKv gvaÅGgB wdGi 

AvGm 

7. evqyi cÉwZmiYvâ KZ?  
 K 1 L 1.33 

 M 1.52 N kƒbÅ   

8. ‰KwU AeZj ˆjG´Öi ˆdvKvm `ƒiZ½ 20 cm. 

‰i ÞgZv KZ?  
 K 5D  L –5D 
 M 5m N –5m  
9. anb = 1.538 ‰es r = 19 nGj i ‰i gvb KZ? 
 K 0 L 30 
 M 45 N 60  

10. ˆjG´Öi ÞgZv P I ˆdvKvm `ƒiZ½ f nGj wbGPi 

ˆKvbwU mwVK?  

 K P = 
1
f
  L P = f 

 M P  
1
f
  N P  f  

11. 50 cm ˆdvKvm `ƒiZ½ wewkÓ¡ AeZj ˆjG´Öi 

ÞgZv KZ?  
 K –2D  

 L –0.2D 
 M 0.2D  

 N 2D  
12. wbGPi ˆKvbwUi is wewf®² ˆjvGKi wf®² wf®² 

nq?  

 K ˆk¼Zgíj 

 L K‡úgíj 

 M AwÞGMvjK 

 N AvBwik   

13. evqyi mvGcGÞ cvwbi cÉwZmiYvâ 
4
3

 nGj 

cvwb mvGcGÞ evqyi cÉwZmiYvâ nGe- 
 K 0.75 

 L 1.33 
 M 1.5 

 N 0.66  

14. AcwUKÅvj dvBevGii Dci ˆ`Iqv c`v^ÆwUi 

cÉwZmivâ KZ? 

 K 1.5 

 L 1.7 
 M 1.6 

 N 1.3  

15. AvGjvi cÉwZmiGYi RbÅ wbGÁ²i ˆKvb wPòwU 

mwVK? (DœPZi `ÞZv)   

 

K

  

 evqy 

KuvP 

  

 

L

 

 
evqy 

KuvP 
 

 

M

 

 
evqy 

KuvP 
 

 

N

 

 evqy 

KuvP 

    
16. 'b' gvaÅg hw` 'a' gvaÅGgi ˆPGq AvGjvi 

mvGcGÞ Nb nq ZvnGj ˆKvb kZÆwU mwVK? 
(Abyaveb) 

 K bna > 1 

 L anb = 1 

 M anb > 1 

 N aNb < 1  

17. cÉwZmivsK I AvGjvi ˆeGMi mÁ·KÆ ˆKvbwU? 
(ævb) 

 K anb = a gvaÅGg AvGjvi ˆeM + b gvaÅGg 

AvGjvi ˆeM 

 L anb = 
b gva¨‡g Av‡jvi †eM
a gva¨‡g Av‡jvi †eM

 

 M anb = 
a gva¨‡g Av‡jvi †eM
b gva¨‡g Av‡jvi †eM

 

 N anb = a gvaÅGg AvGjvi ˆeM   b 

gvaÅGg AvGjvi ˆeM   

18. nËÕ¼ `†wÓ¡i KviY nGjv- 

 i.  PÞz ˆjG´Öi Awfmvix ÞgZv ˆeGo hvIqv 

 ii.  AwÞGMvjGKi eÅvmvaÆ KGg hvIqv 

 iii. PÞz ˆjG´Öi ˆdvKvm `ƒiZ½ KGg hvIqv 

 wbGPi ˆKvbwU mwVK?  

 K i I ii L ii I iii 

 M i I iii N i, ii I iii  

19. AeZj ˆjG´Öi ˆÞGò cÉwZweÁ¼ meÆ`v-  

 i.  AevÕ¦e 

 ii.  ˆmvRv 

 iii. AvKvGi ˆQvU 

 wbGPi ˆKvbwU mwVK?  

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

20. cvwbi cig cÉwZmiYvâ 1.33 cvwb ˆ^GK 

evqyGZ AvGjvKiwkÄ x AvcZb ˆKvGY 

AvcwZZ nGj Zv gvaÅg«¼Gqi weGf`Zj ˆNGl 

wbMÆZ nq| ‰ ˆÞGò 

 i. x = 48.75 

 ii. i < x nGj cƒYÆ AfÅ¯¦ixY cËwZdjb nGe 

 iii. x = evqyi mvGcGÞ cvwbi KÌvw¯¦ ˆKvY 

 wbGPi ˆKvbwU mwVK? 

 K i I ii L i I iii 

 M ii I iii N i, ii I iii  

wPòwU ˆ`GL 21-23 bs chÆ¯¦ Dîi `vI : 

 

36 

a 

b r 

i 

ba=0.75 

 
21. i ‰i gvb KZ?  

 K 36 L 35.69 

 M 51.6 N 40  

22. b gvaÅGg AvGjvi ˆeM KZ? 

 K 2.6  108 L 2.25  108 

 M 2  108 N 3  108  

23. b gvaÅGg msKU ˆKvY KZ?  

 K 41.69 L 48.6 

 M 30 N 90  

wbGPi wPGòi AvGjvGK 24 I 25 bs cÉGk²i Dîi 

`vI: 

 
24. ˆj´ÖwUi ÞgZv KZ?  
 K –2D  

 L –1D   

 M +1D  

 N +2D   

25. ˆj´ÖwU ˆ^GK 60 cm `ƒGi ˆKvGbv eÕ§ ivLGj 

weÁ¼ Kxi…c nGe?  

 K m`, weewaÆZ 

  L Am`, LweÆZ  

 M m`, LweÆZ  

 N Am`, weewaÆZ  



22 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

 c`v^Æweævb  welq ˆKvW : 1 3 6 

mgq: 2 N¥Ÿv 35 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-50 

1.  
 P 

O 

R 

S 
i 

r 

r 

i 

r 

r 

T 

evqy 
KuvP 

cvwb 

evqy 

 
K. AYyexÞYhG¯¨ ˆKvb ˆj´Ö eÅenvi Kiv nq? 1 

L. AvGjvi cÉwZmiY nIqvi KviY eÅvLÅv Ki| 2 

M. KuvP I cvwbi cÉwZmiYvâ h^vKÌGg 1.5 I 1.33| AvGjvK iwkÄ KuvP 

nGZ cvwbi w`GK Mgb KiGj Bnvi msKU ˆKvY wbYÆq Ki| 3  

N. DóxcGKi AvGjvGK cÉgvY Ki ˆh AvcwZZ I wbMÆZ iwkÄ ciÕ·i 

mgv¯¦ivj|  4 

2. 
  

 

 

 

 

K. AvGjvK iwkÄ ˆKvb gvaÅg ˆ^GK ˆKvb gvaÅGg hvGœQ? 1 

L. cÉwZmiY ˆKvGYi gvb 90| AvcZb ˆKvGYi mvGcGÞ NUbvwU eÅvLÅv Ki| 2 

M. AvcZb ˆKvY wPGò cÉ̀ wkÆZ ˆKvGYi ˆPGq eo nGj Kx aiGbi NUbv 

NGU Zv wPòmn eÅvLÅv Ki| 3 

N. Dîi ˆgi‚GZ NGU ‰i…c ‰KwU AvGjvKxq AjxK NUbvi D`vniY w`Gq 

Zvi h^v^ÆZv hvPvB Ki| 4 

3. AGbKw`b ci Zcy evwo wdGi jÞÅ Kij Zvi `v`x ZvGK `ƒi ˆ^GK 

wPbGZ cviGQb bv| ˆm hLb `v`xi wVK mvgGb ˆMj ZLb `v`x eySGZ 

cviGjb Zcy evox wdGi ‰GmGQ| ˆmw`b weGKGjB Zcy `v`xGK wbGq 

WvÚvGii KvGQ ˆMGjb| WvÚvi `v`xGK 50cm ˆdvKvm `ƒiGZ½i ‰K aiGbi 

ˆjG´Öi Pkgv eÅenvGii civgkÆ w`Gjb|  

K. `†wÓ¡ mnvqK h¯¨ KvGK eGj? 1  

L. `yBwU ˆPvL ^vKvi myweav Kx? 2  

M. Zcyi `v`xi Pkgvi ˆjG´Öi ÞgZv wbYÆq Ki| 3  

N. Zcyi `v x̀i ˆPvGLi ò‚wUi KviY, dj I cÉwZKvi wPGòi mvnvGhÅ eYÆbv Ki| 4 

4. wPòwU jÞ Ki ‰es cÉk²àGjvi Dîi `vI: 

 
K. cÉwZweÁ¼ KvGK eGj? 1 

L. fi `ycyGii isaby ˆ`Lv hvq bv ˆKb? 2 

M. ˆj´ÖwUi ÞgZv wbYÆq KGiv|  3 

N. ŠmKGZi `v`vi msev`cò coGZ KÓ¡ nq| DóxcGKi ˆj´ÖwU ‰ mgmÅv 

mgvavGb mnvqK wKbv wPGòi gvaÅGg weGkÏlY KGiv| 4 

5.  

 

30 

 
K. KÌvw¯¦GKvY Kx? 1 

L. cƒYÆ AfÅ¯¦ixY cÉwZdjGbi `ywU kZÆ ˆjGLv|  2 

M. evqy gvaÅGgi mvGcGÞ KuvP gvaÅGgi cÉwZmivsK wbYÆq KGiv|   3 

N. AvGjvK iwkÄ AO eivei AvcwZZ nGj AvGjvK iwkÄ AB eivei 

cÉwZmwiZ nGe wKbv MvwYwZKfvGe weGkÏlY KGiv|    4 

6. 
 

b gvaÅg 
c gvaÅg 

a gvaÅg i 

r 

 
 anb = 2.4 

 cb = 1.25  108 ms–1 

K. ˆÕ²Gji mƒò wjL| 1 

L. evqy mvGcGÞ nxiGKi cÉwZmiYvâ 2.4 ejGZ Kx ˆevSvq? 2 

M. a gvaÅGg AvGjvi ˆeM wbYÆq KGiv|  3 

N. c gvaÅGg cÉwZmibvâ 1.3 nGj b gvaÅg nGZ AvGjv c gvaÅGgi KxfvGe 

AvcwZZ nGj cƒYÆ AfÅ¯¦ixY cÉwZdjb mÁ¿e nGe MvwYwZKfvGe 

weGkÏlY KGiv|  4 

7. nxiGKi cig cÉwZmiYvâ 2.41. cvwbi cig cÉwZmiYvâ 1.331 

evqyGZ AvGjvi ˆeM 3108ms–1|   

K. ˆj´Ö Kx? 1 

L. wec` msGKGZ jvj AvGjv eÅenvi Kiv nq ˆKb? 2 

M. nxiGK AvGjvi ˆeM wbYÆq KGiv| 3 

N. cvwbi mvGcGÞ nxiGKi KÌvw¯¦GKvY wbYÆq KGiv| 4 

8.  
 

a gvaÅg 

b gvaÅg 

B 

P 

A 

y R 

O 

1
 

a  b =1.41  

K. AÅvKzqvm wnDgvi KvGK eGj? 1 

L. a ‰es b gvaÅGgi gvGS ˆKvb gvaÅgwU ˆewk Nb? eÅvLÅv Ki| 2 

M. b gvaÅGgi mvGcGÞ a gvaÅGgi cÉwZmibvâ wbYÆq Ki| 3 

N. 1 = 0 nGj cÉwZm†Z iwkÄwU ˆKvb cG^ hvGe? ˆÕÏGji mƒGòi AvGjvK 

eÅvLÅv Ki| 4 
 

wbGRGK hvPvB Kwi: eüwbeÆvPwb cÉk² 
 

1 M 2 K 3 K 4 L 5 L 6 L 7 K 8 L 9 L 10 K 11 K 12 N 13 K 

14 K 15 N 16 M 17 M 18 M 19 N 20 L 21 M 22 L 23 L 24 N 25 K   
 

x 

anb = 1.41 


