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gnvKlÆ I AwfKlÆ 
 

cixÞvq Kgb ˆcGZ AbbÅ cÉGk²vîi 

 

cÉk²1  BTRC eãe®¬y-1 bvGg ‰KwU K‡wòg DcMÉn 
DrGÞcGYi cÉÕ§wZ wbGœQ| XvKvi f„-c†Ó¤ nGZ DcMÉnwUi DœPZv 
3.6  104km| XvKvq g = 9.78ms2, c†w^exi eÅvmvaÆ R = 6.4  

106m| (G = 6.7  1011 Nm2kg2) 

 wkLbdj-11 [w`. ˆev. 2016] 

K. ˆK±`ÊgyLx eGji msæv `vI| 1 

L. NlÆY ej I mv±`Ê ej ‰K bq eÅvLÅv Ki| 2 
M. eãe®¬y-1 DcMÉnwUi ˆeM wbYÆq Ki| 3 
N. DóxcGKi eãe®¬y-1 DcMÉnwU f„-wÕ©i wKbv 

MvwYwZK weGkÏlYmn hvPvB Ki|  4 

1 bs cÉGk²i Dîi 

K  ˆKvGbv eÕ§GK e†îvKvi cG^ MwZkxj ivLGZ ˆKG±`Êi w`GK 
ˆh ej cÉGqvM KiGZ nq ZvGK ˆK±`ÊgyLx ej ev AwfGK± Ề ej 
eGj| 

L  NlÆGYi mvG^ mv±`ÊZvi AGbK mv`†kÅ ^vKv mGZ½I NlÆY ej 
I mv±`ÊZv ej ‰K bq, KviY- NlÆY eGji gvb Õ·kÆ ZGji 
ˆÞòdj I ZvG`i AvGcwÞK ˆeGMi Ici wbfÆi KGi bv| wK¯§ 
mv±`ÊZv eGji gvb cÉevnxi Õ¦i«¼Gqi ˆÞòdj I ZvG`i 
AvGcwÞK ˆeGMi Ici wbfÆi KGi| ‰ QvovI wÕ©i cÉevnxi 
ˆÞGò mv± ỀZv ej cwijwÞZ nq bv wK¯§ wÕ©i eÕ§i ˆejvq 
wÕ©wZ NlÆY ej wKÌqvkxj ^vKGZ cvGi| 

M   ‰LvGb, 

gnvKlÆxq aË‚eK, G = 6.7  1011 Nm2kg2 

c†w^exi eÅvmvaÆ, R = 6.4  106 m 

DcMÉGni DœPZv, h =  3.6  104 km  = 3.6  107 m 

c†w^exi fi, M = 6  1024 kg 

 DcMÉnwUi ˆeM, v = ? 

Avgiv Rvwb, v = 
GM

R + h  

 = 
6.7  1011  6  1024

6.4  106 + 3.6  107   

 = 3.08  103 ms1 

 = 3.08 kms1 (Ans.) 

N  DóxcK nGZ cvB, 
c†w^exi eÅvmvaÆ, R = 6.4  106 m 

DcMÉGni DœPZv, h = 3.6  104 km 

 = 3.6  107 m 

‘M’ Ask nGZ cvB, 

DcMÉnwUi ˆeM, v = 3.08  103 ms1 

DcMÉnwUi AveZÆbKvj, T = ? 

Avgiv Rvwb, T = 
2(R + h)

v   

 = 
2  3.14(6.4   106 + 3.6  107)

3.08  103   

 = 86,496 s 

 = 24.02 h = 24 h (cÉvq) 

Avgiv Rvwb, ˆhme K‡wòg DcMÉGni AveZÆbKvj c†w^exi 

Avwn×K MwZi AveZÆbKvGji mgvb A^Ævr 24 N¥Ÿv, ZvG`i f„-

wÕ©i DcMÉn eGj| DóxcGKi eãe®¬y-1 DcMÉnwUi 

AveZÆbKvj 24 N¥Ÿv nIqvq Zv f„-wÕ©i DcMÉn| 

cÉk²2  
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c†w^exi eÅvmvaÆ, R = 6.4  106 m ‰es g = 9.8 ms2 | f„c†Ó¤ nGZ 

K‡wòg DcMÉGni DœPZv h = 3.2  106m| c†w^ex wbR AGÞi 

PvicvGk 24 N¥Ÿvq ‰KwU cƒYÆ NƒYÆb mÁ·®² KGi|  

wkLbdj-8 I 11 [Kz. ˆev. 2016] 

K. ˆKcjvGii Z‡Zxq mƒòwU wee†Z Ki|  1 

L. Avg f„c†GÓ¤ AvQGo cGo, ZGe K‡wòg DcMÉn AvQGo 

cGo bv ˆKb? eÅvLÅv Ki| 2 

M. c†w^exi NƒYÆb weGePbv KGi P we±`yGZ AewÕ©Z eÕ§i 

Ici KvhÆKi AwfKlÆ eGji gvb ˆei Ki|  3 

N. f„c†Ó¤ nGZ K‡wòg DcMÉnwUGK wÕ©i eGj gGb nGe 

wKbv MvwYwZKfvGe weGkÏlY Ki|  4 

2 bs cÉGk²i Dîi 

K  mƒGhÆi Pviw`GK cÉwZwU MÉGni AveZÆbKvGji eMÆ mƒhÆ ˆ^GK 

H MÉGni Mo `ƒiGZ½i NbdGji mgvbycvwZK| 

gƒj eBGqi AwZwiÚ Ask  
lÓ¤ AaÅvq 



2 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò   ‰Kv`k-«¼v`k ˆkÉwY 

L  c†w^exi PZzw`ÆGK Abyf„wgK eivei AvGgi ˆKvGbv e†îvKvi 
MwZ ˆbB ZvB ‰GZ ˆK± ỀwegyLx ej m†wÓ¡ nq bv ZvB c†w^exi 
gnvKlÆ eGji cÉfvGe ‰wU Avg f„-c†GÓ¤ AvQGo cGo| wK¯§ 
K‡wòg DcMÉGni e†îvKi MwZi KviGY m†Ó¡ ˆK±`ÊwegyLx ej 
c†w^exi gnvKlÆ eGji mgvb nIqvq Zv AvQGo cGo bv| 

M   ˆ`qv AvGQ,  
 AwfKlÆR Z½iY, g = 9.8 ms2 

 AveZÆbKvj, T = 24 N¥Ÿv 
  = 24  3600 sec = 86400 sec 

c†w^exi eÅvmvaÆ, R = 6.4  106 m 

 AÞvsk,  = 30 

P we±`yGZ AewÕ©Z eÕ§i fi, m = 1 kg 

P we±`yGZ AwfKlÆR Z½iY = g

 

P we±`yGZ eÕ§i Dci KvhÆKi AwfKlÆR ej  = F 

Avgiv Rvwb, g
 

= g  2Rcos2 

 = g  


2

T

2

   R cos2 

 = 9.8  



2

86400

2

  6.4  106 cos2 30 

 = 9.77 ms2 

Avevi, F = mg = 1  9.77 = 9.77 N (Ans.) 

N  ‰LvGb,  

 c†w^exi eÅvmvaÆ, R = 6.4  106 m 

 f„-c†Ó¤ nGZ K‡wòg DcMÉGni DœPZv, h = 3.2  106 m 

 c†w^exi ‰KwU cƒYÆ NƒYÆGbi AveZÆbKvj, T = 24 N¥Ÿv| 

 gnvKlÆxq aË‚eK, G = 6.7  1011 Nm2kg2 

c†w^exi fi, M = 6  1024 kg 

awi, K‡wòg DcMÉGni AveZÆbKvj = T 

 T = 2 
(R + h)3

GM   

 = 2 
(6.4  106 + 3.2  106)3

6.7  1011  6  1024   

 = 9321.24 sec = 2.58 hr 

ˆhGnZz K‡wòg DcMÉGni AveZÆbKvj (T), c†w^exi Avwn×K MwZi 
AveZÆbKvGji (T = 24hr) mgvb bq| ZvB f„-c†Ó¤ nGZ K‡wòg 
DcMÉnwUGK wÕ©i eGj gGb nGe bv| 

cÉk²3  
 S h 

R 

E 
 

E  =  c†w^ex 

S = f„-wÕ©i DcMÉn  

R = 6.4  106m  

M = 6  1024kg 

G = 6.710–11Nm2kg–2 

evsjvG`k 3,500 kg fGii ‰KwU f„-wÕ©i DcMÉn DrGÞcY 
KiGe| wkLbdj-11 [P. ˆev. 2016] 

K. gywÚGeGMi msæv `vI|  1 

L. NlÆY ej ‰KwU AmsiÞYkxj ej ˆKb? eÅvLÅv Ki|2 

M. f„-wÕ©i DcMÉnwU KZ DœPZvq (h) DrGÞcY KiGZ 
nGe?  3 

N. h ‰i gvb w«¼àY nGj DcMÉnwUi ˆeM KZ e†w«¬ 
KiGZ nGe? MvwYwZKfvGe ˆ`LvI|  4 

3 bs cÉGk²i Dîi 

K  meÆwbÁ² ˆh ˆeGM ˆKvGbv eÕ§GK f„c†Ó¤ ˆ^GK w`GK wbGÞc 
KiGj Zv Avi c†w^exGZ wdGi AvGm bv ˆmB ˆeMGK gywÚ ˆeM 
eGj| 

L  ˆKvGbv KYv ‰KwU cƒYÆ PKÌ mÁ·®² KGi Avw` AeÕ©vGb 
wdGi AvmGj KYvwUi Ici ˆh ej «¼viv mÁ·vw`Z KvGRi 
cwigvY kƒbÅ nq bv, ˆmB ejGK AmsiÞYkxj ej eGj| 

NlÆY ej meÆ`v MwZi wei‚G«¬ wKÌqv KGi| ZvB ‰KwU cƒYÆ PGKÌi 
cÉwZwU AsGk NlÆY eGji «¼viv K‡Z KvR FYvñK, dGj ‰KwU 
cƒYÆ PGKÌ NlÆY ej «¼viv mÁ·vw`Z KvGRi cwigvY KLGbv kƒbÅ 
nGZ cvGi bv| ZvB NlÆY ej ‰KwU AmsiÞYkxj ej| 

M  ‰LvGb, c†w^exi fi, M = 6  1024 kg 

 eÅvmvaÆ, R = 6.4  106 m 

 f„wÕ©i DcMÉGni chÆvqKvj, T = 24 hr = 86400 s 

 DœPZv, h = ? 

Avgiv Rvwb,  

 h = 



GMT 2

4 2

1
3
 – R 

  = 






6.7  10–11  6  1024  (86400)2

4  (3.1416)2

1
3
 – (6.4  106) 

  = 3.6  107 m (Ans.) 

N  ‰LvGb, c†w^exi fi, M = 6  1024 kg 

 eÅvmvaÆ, R = 6.4  106 m 

 (M) Ask nGZ cvB, DcMÉGni DœPZv, h = 3.6  107 m 

 f„-wÕ©i DcMÉGni ˆeM, v = ? 

Avgiv Rvwb, v = 
GM

R + h = 
6.7  10-11  6  1024

 6.4  106 + 3.6  107 

 = 3079 ms–1 

hw` h ‰i gvb w«¼àY nGj, 

 h = 2  3.6  107 m = 7.2  107 m 

DœPZv w«¼àY nGj cÉGqvRbxq ˆeM, v = ? 

 v = 
GM

R + h
 = 

6.7  10-11  6  1024

 6.4  106 + 7.2  107 

  = 2246 ms–1 

 ˆeGMi cwieZÆb, v = v – v = 2246 ms–1 – 3079 ms–1 

 = – 815 ms–1 

h ‰i gvb w«¼àY nGj DcMÉnwUi ˆeM 815 ms–1 cwigvY KgvGZ 
nGe|  



gnvKlÆ I AwfKlÆ 3 

 

cÉk²4  ‰KwU ˆmGK´£ ˆ`vjKGK ‘K’ Açj nGZ ‘L’ AçGj 

ˆbqv nj| 
gK = 9.78 ms2 

gL = 9.83 ms2 

wkLbdj-8 [wm. ˆev. 2016] 

K. AMÉMvgx Ziã KvGK eGj?  1 

L. mKj nviGgvwbKB Dcmyi wK¯§ mKj Dcmyi 

nviGgvwbK bq, eÅvLÅv Ki| 2 

M. ‘K’ AçGj ˆ`vjKwUi KvhÆKix Š`NÆÅ wbYÆq Ki|  3 

N. ‘L’ AçGj ˆ`vjKwUi ˆ`vjbKvGji cwieZÆb NUGe 

wK? MvwYwZK weGkÏlYmn hywÚ `vI|  4 

4 bs cÉGk²i Dîi 

K  hLb ˆKvGbv Ziã weÕ¦‡Z gvaÅGgi gaÅ w`Gq KÌgvMZ 

AMÉmi nq ZLb ZvGK AMÉMvgx Ziã eGj| 

L  ˆKvGbv Õ¼Gi wewf®² KÁ·vsGKi myi ^vGK| ‰G`i gGaÅ ˆh 

myGii KÁ·vâ meGPGq Kg ZvGK gƒj myi eGj| AbÅvbÅ myi 

hvG`i KÁ·vâ gƒj myGii ˆPGq ˆewk ZvG`iGK Dcmyi eGj| 

Avevi DcmyiàGjvi KÁ·vâ hw` gƒj myGii KÁ·vGâi mij 

àwYZK nq ZvnGj ˆmB mKj DcmyiGK eGj mgGgj ev 

nviGgvwbK| myZivs ejv hvq, mKj nviGgvwbKB Dcmyi wK¯§ 

mKj Dcmyi nviGgvwbK bv| 

M  ˆ`Iqv AvGQ, 

 ˆmGK´£ ˆ`vjGKi ˆ`vjbKvj, T = 2 s 

 K AçGji AwfKlÆR Z½iY, gK = 9.78 ms2 

Avgiv Rvwb, T = 2 
L

gK
 

 ev, T 2 = 42 
L

gK
 

  ev, L = 
gK T 2

42   

 

 

 L = 0.9909 m (Ans.) 

N  ˆ`Iqv AvGQ, 

 L AçGji AwfKlÆR Z½iY, gL = 9.83 ms2 

mij ˆ`vjGKi Z‡Zxq mƒò ˆ^GK Avgiv Rvwb, ˆ`vjbKvj 

AwfKlÆR Z½iGYi eMÆgƒGji eÅvÕ¦vbycvwZK, A^Ævr 

TL

TK
 = 

gK

gL
  = 

9.78
9.83 = 0.9974 

 TL = 0.9974  2 s = 1.995 s 

 TL < TK 

 ˆ`vjKwUGK K Açj ˆ^GK L AçGj ˆbqv nGj ˆ`vjbKvj 

KGg hvGe| 

cÉk²5  
 

c†w^exi fi = 5.98  1024 kg 

gnvKlÆ aË‚eK = 6.67  1011Nm2kg2 

C 

R = 6400 km 
h = 650 km 

 
wkLbdj-11 [e. ˆev. 2016]  

K. cxob KvGK eGj?   1 

L. e†wÓ¡i ˆduvUv cZGbi mgq ˆMvjvKvi AvKvi aviY 
KGi ˆKb? 2 

M. DóxcGK K‡wòg DcMÉnwUi ˆeM KZ? 3 

N. hw` DóxcGKi K‡wòg DcMÉnwU c†w^ex c†Ó¤ nGZ 700 km 

DcGi nGZv ZGe chÆvqKvGji ˆKvGbv cwieZÆb NUGZv 
wK? cÉGqvRbxq MvwYwZK weGkÏlYmn hywÚ `vI| 4 

5 bs cÉGk²i Dîi 

K  ˆKvGbv eÕ§i weKvi nGj ‰KK ˆÞGò Drc®² cÉZÅveZÆx 
ejGK cxob eGj| 

L  e†wÓ¡i ˆduvUv cZGbi mgq ˆMvjvKvi AvKvi aviY KGi 
cvwbi c†Ó¤UvGbi RGbÅ| c†Ó¤UvGbi RbÅ e†wÓ¡i ˆduvUvwU ‰gb 
‰KwU AvKvGi ^vKGZ Pvq ˆhLvGb Zvi c†GÓ¤i ˆÞòdj meÆvGcÞv 
Kg nq| c†GÓ¤i ˆÞòdj meÆwbÁ² Kivi RbÅB e†wÓ¡i ˆduvUv 
ˆMvjvKvi AvKvi aviY KGi| 

M  ˆ`Iqv AvGQ, c†w^exi fi, M = 5.98  1024 kg  

gnvKlÆxq aË‚eK, G = 6.67  1011 Nm2kg2 

c†w^exi eÅvmvaÆ, R = 6400 km 

 = 6400  103 m 

K‡wòg DcMÉGni DœPZv, h = 650 km 

 = 650  103 m 

Avgiv Rvwb, K‡wòg DcMÉGni ˆeM, 

 v = 
GM

R + h  

  = 
6.67  1011  5.98  1024

6400  103 + 650  103   

 = 7521.75 ms1 

 DóxcGK K‡wòg DcMÉnwUi ˆeM nGe 7521.75 ms1 (Ans.) 

N  ˆ`Iqv AvGQ, c†w^exi fi, M = 5.98  1024 kg  

gnvKlÆxq aË‚eK, G = 6.67  1011 Nm2kg2 

c†w^exi eÅvmvaÆ, R = 6400 km = 6400  103 m 

K‡wòg DcMÉGni DœPZv, h = 650 km = 650  103 m 

Avgiv Rvwb K‡wòg DcMÉGni AveZÆb Kvj, 

  T = 
42(h + R)3

GM   

   = 
4  (3.1416)2  (650  103 + 6400  103)3

6.67  1011  5.98  1024   

   = 5889.13 sec 



4 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò   ‰Kv`k-«¼v`k ˆkÉwY 

‰Lb, DœPZv h' = 700 km ev 700  103m nGj, ‰i AveZÆb 
Kvj, 

T' = 
42 (700  103 + 6400  103)3

6.67  1011  5.98  1024   

= 5951.90 sec > T 

ˆ`Lv hvGœQ ˆh, DcMÉnwU hw` 700 km DcGi nGZv ZGe Zvi 
bZzb AveZÆbKvj T' cƒGeÆi AveZÆbKvj T nGZ (5951.90  

5889.13) sec ev, 62.77 sec ˆewk nGZv| 

cÉk²6   
 

cvnvo 

c†w^ex 
5km 

5km 

 
c†w^exi eÅvmvaÆ R = 6.4  106 m 

f„-c†GÓ¤ g = 9.8 ms2 wkLbdj-8 [Xv. ˆev. 2016] 

K. eÅvmvaÆ ˆfÙi KvGK eGj? 1 

L. ivÕ¦vq eÅvswKs ‰i cÉGqvRbxqZv eÅvLÅv Ki| 2 

M. cvnvGoi P„ovq AwfKlÆR Z½iY wbYÆq Ki| 3 

N. DóxcGK A I B Õ©vGbi gGaÅ ˆKv^vq ‰KwU mij 
ˆ`vjK AwaK axGi PjGe? MvwYwZK weGkÏlGYi 
gvaÅGg ˆZvgvi gZvgZ `vI| 4 

6 bs cÉGk²i Dîi 

K  cÉmã KvVvGgvi gƒjwe±`yi mvGcGÞ AbÅ ˆKvGbv we±`yi 
AeÕ©vb ˆh ˆfÙi «¼viv cÉKvk Kiv nq, ZvGK H we±`yi 
AeÕ©vb ˆfÙi ev eÅvmvaÆ ˆfÙi eGj| 

L  e†îvKvi cG^ ˆKvGbv eÕ§ NyiGZ ˆK±`ÊgyLx eGji cÉGqvRb| 
euvKv ivÕ¦vq Mvwoi MwZI e†îvKvi| ZvB euvKv ivÕ¦vq Mvwo 
ˆNvivGbvi mgq ˆK±`ÊgyLx eGji cÉGqvRb nq| ‰ ˆK±`ÊgyLx ej 
m†wÓ¡ Kivi RbÅ euvKv ivÕ¦vi wfZGii w`K AGcÞv evBGii w`K 
wKQzUv DPz KGi ŠZwi Kiv nq| ‰GK ivÕ¦vi eÅvswKs eGj| 
euvKv ivÕ¦vq eÅvswKs ^vGK eGj Mvwo ˆgvo ˆNvivi mgq ˆK±`Êi 
w`GK wKQzUv ˆnGj cGo hvGZ Mvwoi IRGbi ‰KwU Dcvsk 
cÉGqvRbxq ˆK±`ÊgyLx ej mieivn KiGZ cvGi| 

M  ‰LvGb, R = 6.4  106 m 

f„c†GÓ¤ AwfKlÆR Z½iY, g = 9.8 ms-2  

cvnvGoi DœPZv, hA = 5 km = 5  103 m 

cvnvGii Pzovq AwfKlÆR Z½iY, gA = ? 

Avgiv Rvwb, f„c†Ó¤ ˆ^GK DœPZvq ˆKvGbv Õ©vGb AwfKlÆR 
Z½iY, 

gA = 



R

R + h

2

 g 

= 




6.4  106 m

6.4  106 m + 5  103 m

2

  9.8 ms-2 

= 9.785 ms-2 (Ans.) 

N  f„c†Ó¤ nGZ hB = 5 km = 5  103 m MfxGi B we±`yGZ 
AwfKlÆR Z½iY, 

gB = 



1  

hB

R  g 

 = 




1  

5  103 m
6.4 106 m

  9.8 ms-2 = 9.79 ms2 

‘M’ Ask ˆ^GK cvB, A Õ©vGb AwfKlÆR Z½iY, gA = 9.785 ms2  

A I B Õ©vGb ‰KwU mij ˆ`vjGKi ˆ`vjb Kvj h^vKÌGg TA 
I TB nGj mij ˆ`vjGKi Z‡Zxq mƒò ˆ^GK Avgiv cvB, 

TA

TB
  = 

gB

gA
  = 

9.79 ms-2

9.785 ms-2  = 1.000255 

myZivs TA > TB 

ˆhLvGb ˆ`vjK Nwoi ˆ`vjGKi ˆ`vjbKvj eo ˆmLvGb Nwo 
axGi PGj| myZivs B AeÕ©vGbi Zzjbvq A AeÕ©vGb Nwo 
axGi PjGe| 
cÉk²7  120 kg fGii ‰KwU K‡wòg DcMÉnGK f„-c†Ó¤ nGZ 

‰KwU wbw Æ̀Ó¡ DœPZvq ZzGj Zvi gGaÅ 3.6109 Joule MwZ kwÚ 
mçvwiZ Kiv nj| c†w^exi fi I eÅvmvaÆ h^vKÌGg 6  1024 kg 
‰es 6.4  106m, G = 6.6  1011 Nm2 kg2, g = 9.8 ms2|  
  wkLbdj: 10 I 11  [Xv. ˆev. 2015] 

K. ˆK±`ÉgyLx ej KvGK eGj?  1 
L. evZvGmi cÉevGni w`GK ˆ`ŒovGj evZvGmi ˆeM Kg gGb 

nq ˆKb? eÅvLÅv Ki| 2 
M. DcMÉnwU f„-c†Ó¤ nGZ KZ DœPZvq AvGQ?  3 
N. MvwYwZK weGkÏlGYi gvaÅGg hvPvB Ki ˆh mçvwiZ 

MwZkwÚ DcMÉnwUGK ewntweGk¼ cvVvGbvi RbÅ chÆvµ¦ 
bq|  4 

7 bs cÉGk²i Dîi 

K  ̂ KvGbv eÕ§ KYvGK e†îvKvi cG^ MwZkxj ivLGZ ˆKG±`Êi 
w`GK ˆh ej cÉGqvM KiGZ nq ZvGK ˆK±`ÊgyLx ej ev 
AwfGK± Ề ej eGj| 

L  evZvGmi cÉevGni w`GK ˆ`ŒovGj eÅwÚi mvGcGÞ evZvGmi 
AvGcwÞK ˆeM nGe, evZvGmi ˆeM I eÅwÚi ˆeGMi 
weGqvMdGji mgvb| hv evZvGmi cÉK‡Z ˆeM AGcÞv Kg nq| 
ZvB ZLb evZvGmi ˆeM KGg ˆMGQ eGj gGb nq| 

M  ̂ `Iqv AvGQ, K‡wòg DcMÉGni MwZkwÚ, EK = 3.6  109 J 

 K‡wòg DcMÉGni fi, m = 120 kg 

K‡wòg DcMÉGni ˆeM v nGj, EK = 
1
2 mv2 

 v = 
2EK

m  = 
2  3.6  109 J

120 kg  = 7746 ms1 

f„c†Ó¤ nGZ K‡wòg DcMÉGni DœPZv h nGj, v = 
GM

R + h  

ev,  R + h = 
GM
v2      
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 h = 
GM
v2   R 

 = 
6.6  1011 Nm2kg2  6  1024 kg

(7746 ms1)2    6.4  106 m 

   2  105 m = 200 km (Ans.) 

N  K‡wòg DcMÉnwUGK ewntweGk¼ Z^v gnvkƒGbÅ ˆcÉiGYi RbÅ 
cÉGqvRbxq meÆwbÁ² kwÚ, 

W = 


R+h
 Fdr = 



R+h
 
GMm

r2  dr = GMm


R+h
r2 dr  

=  GMm 


1

r



R+h
 =  GMm 





1


  

1
R+h   

= 
GMm
R + h = 

6.6  10-11  6  1024  120
6.4  106 + 2  105   

= 7.2  109 J 

wK¯§ K‡wòg DcMÉGni MwZkwÚ 3.6  109 J, hv cÉGqvRbxq 
meÆwbÁ² kwÚ AGcÞv Kg| myZivs ejv hvq, mçvwiZ MwZkwÚ 
K‡wòg DcMÉnwUGK ewntweÆGk¼ cvVvGbvi RbÅ chÆvµ¦ bq| 

cÉk²8  
 

m = 10 kg 

1
0

0
 k

m
  

 2
0

0
 k

m
 D

C
O A 6.4  103km 

 
 wkLbdj: 8  [w`. ˆev. 2015] 

K. ZvrÞwYK Z½iY ejGZ Kx eyS?  1 
L. ˆfÙGii gvb KLb FYvñK nq ‰es ˆKb? eÅvLÅv 

Ki| 2 
M. wPòwU jÞÅ Ki, D AeÕ©vGbi AwfKlxÆq Z½iGYi 

gvb KZ?  3 
N. wPGò C AeÕ©vGb hw` m = 10 kg fGii eÕ§ wbGq 

hvIqv nq, ZGe ‰i Dci c†w^exi AvKlÆY eGji 
ˆKvGbv cwieZÆb NUGe wK? MvwYwZK weGkÏlY eÅvLÅv 
Ki|  4 

8 bs cÉGk²i Dîi 

K  ̂ KvGbv MwZkxj eÕ§i ˆKvGbv weGkl gynƒGZÆ Þz̀ ËvwZÞz`Ë mgq 
eÅeavGb ˆeGMi cwieZÆGbi nviGK H weGkl gynƒGZÆi ZvrÞwYK 
Z½iY eGj| 

L  ̂ fÙGii gvb KLGbvB FYvñK nq bv| KviY ˆfÙGii gvb 
ejGZ Avgiv cig gvbGK eywS Avi cig gvb KLGbvB FYvñK 
bq| ‰KwU ˆfÙi Aci ‰KwU cÉmã ˆfÙGii wecixZ w`GK 
KvR KiGj Zv FYvñK nq| 

M  ̂ `Iqv AvGQ, c†w^exi eÅvmvaÆ, R = 6.4  103 km = 6.4  
106 m 

f„c†Ó¤ nGZ D we±`yi DœPZv, h = 200 km = 2  105 m 

Rvbv AvGQ, f„c†GÓ¤ AwfKlÆR Z½iY, g = 9.8 ms2 

ˆei KiGZ nGe, D AeÕ©vGbi AwfKlxÆq Z½iGYi gvb, g = ? 

Avgiv Rvwb, g  = g 



R

R + h

2

  

= 9.8 ms2  




6.4  106 m

6.4  106 m + 2  105 m

2

  

= 9.215 ms2 (Ans.) 

N  ‰LvGb, eÕ§i fi, m = 10 kg 
f„c†GÓ¤, m fGii eÕ§i IRb ev AvKlÆY ej, W = mg = 10 kg 

 9.8 ms2 = 98 N 

C AeÕ©vGb AwfKlÆR Z½iGYi gvb, 

 g = g 



1  

d
R  = 9.8 ms2  





1  

100  103 m
6.4  106 m

  

= 9.647 ms2 

 C AeÕ©vGb eÕ§i IRb ev AvKlÆY ej, W  = mg  
  = 10 kg  9.647 ms2 

  = 96.47 N 

 ˆhGnZz 96.47 N  98 N 

 A^Ævr W < W 

myZivs DóxcGKi wPGò C AeÕ©vGb hw` m = 10 kg fGii eÕ§ 
wbGq hvIqv nq, ZGe ‰i Dci c†w^exi AvKlÆY ej nËvm cvGe| 

cÉk²9  c†^yjv I wgw^jv `yB ˆevb gnvRMr wbGq MÍ¸ 
KiwQj| c†w^exi NƒYÆb wKÌqv wbGqI Zviv AvGjvPbv KiwQj|  

 wkLbdj: 2 I 8  [Kz. ˆev. 2015] 

K. kGõi ZxeËZv ˆjGfj KvGK eGj? 1 
L. NƒYÆGbi ˆKvGbv MÉn mƒGhÆi KvQvKvwQ AvmGj Zvi ˆeM 

evGo ˆKb?  eÅvLÅv Ki| 2 
M. mƒhÆ ˆ^GK c†w^exi `ƒiZ½ hw` eZÆgvb ƒ̀iGZ½i AGaÆK 

nq ZvnGj ‰K eQGi w`Gbi msLÅv ˆei Ki| 3 
N. c†w^exi AveZÆb e®¬ nGj wbiÞxq ˆiLvq AewÕ©Z 

ˆKvGbv eÕ§i IRGbi wKi…c cwieZÆb nGe? weGkÏlY 
KGi gZvgZ `vI| 4 

9 bs cÉGk²i Dîi 

K  ˆKvb kGõi ZxeËZv ‰es cÉgvY ZxeËZvi AbycvGZi 
jMvwi`gGK H kGõi ZxeËZv ˆjGfj eGj| ZxeËZv ˆjGfj,  

= log10 
I
I0

 | 

L  NƒYÆb KvGj ˆKŒwYK fiGeGMi msiÞYkxjZvi RbÅ mƒhÆ 
ˆ^GK wewf®² `ƒiGZ½ MÉGni ˆeM wewf®² nq| MÉGni ˆKŒwYK 
fiGeM ‰i fi ˆeM I mƒhÆ ˆ^GK MÉGni `ƒiGZ½i àYdj mvr| 
ZvB ˆKŒwYK fiGeM msiwÞZ ivLvi RbÅ MÉn ˆ^GK mƒGhÆi 
`ƒiZ½ hZ KGg, ‰i ˆeM ‰KB nvGi evGo| ‰B KviGYB MÉn 
Zvi NƒYÆb ZGj meÆ`v mgvb mgGq mgvb ˆÞòdj AwZKÌg 
KGi|  

M  ̂ `Iqv AvGQ, 
 mƒGhÆi Pviw`GK c†w^exi AveZÆbKvj, T1 = 365 day 

mƒhÆ ˆ^GK c†w^exi `ƒiZ½ R1 nGj, cwiewZÆZ `ƒiZ½, R2 = 
R1

2   

ˆei KiGZ nGe, cwiewZÆZ AveZÆbKvj, T2 = ? 
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ˆKcjvGii 3q mƒòvbymvGi Avgiv Rvwb, 

 
T2

2

T1
2 = 

R2
3

R1
3  

 T2 = T1  


R2

R1

3
2 = 365 day  



R1/2

R1

1.5

= 129.05 day (Ans.) 

N  Avgiv Rvwb, c†w^exi Avwn×K MwZ weGePbvq  AÞvsGk 

AwfKlÆR Z½iY, g = G 
M
R2  2Rcos2 

wbiÞGiLvq,  = 0,   

 g0 = G 
M
R2  2R 

c†w^exi NƒYÆb ˆ^Gg ˆMGj  = 0, wbiÞGiLvq AwfKlÆR Z½iY 

g = G 
M
R2 

myZivs AwfKlÆR Z½iY e†w«¬ 

g = g – g0 = 2R = 



2  3.1416

86400 sec

2

  6.4  106 m = 

0.0338 

wbiÞGiLvq AwfKlÆR Z½iY, g0 = 9.78 ms2 

 c†w^exi AveZÆb e®¬ nGj wbiÞxq ˆiLvq AewÕ©Z ˆKvGbv 

eÕ§i IRb e†w«¬i nvi = 
m  0.0338 ms2

mg   100% 

  = 
0.0338 ms2

9.78 ms2   100% 

  = 0.346% (e†w«¬ cvGe) 
myZivs c†w^exi AveZÆb e®¬ nGj wbiÞxq ˆiLvq AewÕ©Z 
ˆKvGbv eÕ§i IRb 0.346% e†w«¬ cvGe| 

cÉk²10 f„-c†Ó¤ nGZ `ywU ˆmGK´£ ˆ`vjGKi ‰KwUGK 2  106 

m DœPZvq AewÕ©Z ˆKvGbv f„-wÕ©i DcMÉGn ˆbqv nGjv| 
AciwUGK 3  106m MfxGi ‰KwU LwbGZ ˆbqv nGjv| 
  wkLbdj: 11  [P. ˆev. 2015] 

K. cÉgvY ZxeËZv KvGK eGj?  1 

L. 

A  I 


B  ‰i gaÅeZxÆ ˆKvY 45 nGj ˆ`LvI ˆh, 


A  

.

B   = |


A   


B | 2 

M. K‡wòg DcMÉGn AwfKlÆR Z½iY wbYÆq Ki|  3 
N. ˆKvb ˆÞGò ˆ`vjK AwaK axGi PjGe? MvwYwZK 

weGkÏlGYi gvaÅGg eÅvLÅv Ki|  4 
10 bs cÉGk²i Dîi 

K  wbw Æ̀Ó¡ KÁ·vGâi RbÅ ˆh Av`kÆ ZxeËZvi mvG^ Zzjbv KGi 
wewf®² ZxeËZvi kGõi kGõvœPZvi gvòv wbYÆq Kiv nq, ZvGK H 
KÁ·vsGKi kGõi RbÅ cÉgvY ZxeËZv ejv nq| 

L  ̂ `Iqv AvGQ, 


A I 


B  ‰i gaÅeZxÆ ˆKvY,   =  45 

 evgcÞ =  


A  


B = AB cos = AB cos45 = 
AB

2 
  

‰es WvbcÞ = | 


A  


B | = ABsin = ABsin45 = 
AB

2 
  

 


A  


B  = | 


A  


B | 

M  ̂ `Iqv AvGQ, f„c†Ó¤ nGZ K‡wòg DcMÉGni DœPZv, h = 2  
106 m 

 Rvbv AvGQ, f„c†GÓ¤ AwfKlÆR Z½iY, g = 9.8 

ms2 

‰es c†w^exi eÅvmvaÆ, R = 6.4  106 m 

 K‡wòg DcMÉGni AeÕ©vGb AwfKlÆR Z½iY, gh = 

g



R

R + h

2

  

 = 9.8 ms2





6.4  106 m

6.4  106 m + 2  106 m

2

 = 5.69 ms2  

(Ans.) 

N  f„c†Ó¤ nGZ d = 3  106 m MfxiZvq AwfKlÆR Z½iY, 

gd = g



1  

d
R  = 9.8 ms2  





1  

3  106 m
6.4  106 m

 = 5.206 ms2 

‘M’ Ask nGZ gh = 5.96 ms2 

K‡wòg DcMÉGni AeÕ©vGb ‰es Lwbi AfÅ¯¦Gi mij ˆ`vjGKi 
ˆ`vjbKvj h^vKÌGg Th ‰es Td nGj, mij ˆ`vjGKi Z½iGYi 
mƒòvbymvGi, 

 
Th

Td
 = 

gd

gh
  = 

5.206 ms2

5.69 ms2   = 0.9565  

 Th < Td 

myZivs Lwbi AfÅ¯¦Gi ˆ`vjKwU AwaK axGi PjGe| 

cÉk²11  DóxcGK eÕ§wUi fi I eÅvmvaÆ h^vKÌGg (M = 6  

1024 kg ‰es R = 6.4  106m) 
 

700 Km 
K‡wòg DcMÉn 

R 

M 

 
 wkLbdj: 10 I 11  [wm. ˆev. 2015] 

K. ˆfÙi wefvRb wK?  1 
L. mg`Ë‚wZGZ Pjgvb eÕ§i Z½iY ^vGK wK? eÅvLÅv Ki| 2 
M. K‡wòg DcMÉnwUi ˆK±`ÉgyLx Z½iY wbYÆq Ki|  3 
N. K‡wòg DcMÉnwUi gnvkƒGbÅ wgwjGq hvIqvi mÁ¿vebv 

AvGQ Kx? MvwYwZK weGkÏlGYi gvaÅGg mwVK wm«¬v¯¦ 
`vI|  4 

11 bs cÉGk²i Dîi 

K  ‰KwU ˆfÙiGK hw` `yB ev ZGZvwaK ˆfÙGi ‰gbfvGe 
wefÚ Kiv nq, hvG`i jwº¬ nGe gƒj ˆfÙi, ZGe ‰ wefÚKiY 
cÉwKÌqvGK ˆfÙGii wefvRb eGj| 

L  Avgiv Rvwb, ˆfÙGii gvb A^ev w`K A^ev DfGqi 
cwieZÆGb ˆfÙi cwieZÆxZ nq| ˆeM nGœQ ˆfÙi ivwk| myZivs 
gvb cwieZÆb bv nGjI w`GKi cwieZÆGb ˆeM cwieZÆxZ nGe| 
mg`Ë‚wZGZ eKÌcG^ Pjvi mgq ˆeGMi gvb cwieZÆxZ bv nGjI 
w`GKi cwieZÆb nq| Avi ˆeGMi cwieZÆGbi nviGK Z½iY 
eGj| myZivs Avgiv ejGZ cvwi, mij cG^ mg`Ë‚wZGZ Pjgvb 
ˆKvGbv eÕ§i Z½iY bv ^vKGjI eKÌcG^ mg`Ë‚wZGZ Pjgvb eÕ§i 
Z½iY ^vGK| 
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M  K‡wòg DcMÉnwUi ˆK±`ÉgyLx Z½iY, KÞcG^ ‰i Ici cÉhyÚ 
AwfKlÆR Z½iGYi mgvb| 
ˆ`Iqv AvGQ, 
 MÉGni fi, M = 6  1024 kg 

 MÉGni eÅvmvaÆ, R = 6.4  106 m 

MÉGni c†Ó¤ nGZ KÞcG^i DœPZv, h = 700 km = 700  103 m 

KÞcG^i AeÕ©vGb AwfKlÆR Z½iY, g = 
GM

(R + h)2  

   = 
6.673  1011 Nm2kg2  6  1024 kg

(6.4  106 m + 700  103 m)2   

   = 7.942 ms2 (Ans.) 

N  KÞcG^ cwiögYKvGj K‡wòg DcMÉnwUi  

 MwZGeM, v = 
GM

R + h  

  = 
6.673  1011 Nm2kg2  6  1024 kg

6.4  106 m + 700  103 m
  

  = 7509 ms1 

K‡wòg DcMÉnwUGK gnvkƒGbÅ wgwjGq hvIqvi RbÅ cÉGqvRbxq 
meÆwbÁ² kwÚ  

W = 


R+h
 Fdr = 



R+h
 
GMm

r2  dr = GMm


R+h
r2 dr  

=  GMm 


1

r



R+h
 =  GMm 





1


  

1
R + h   

= 
GMm
R+h  

‰ cwigvY KvR KiGZ cÉGqvRbxq meÆwbÁ² ˆeM ve nGj  
1
2 mve

2 = 
GMm
R + h  

ve = 
2GM
R + h = 2 

GM
R + h = 1.417509 ms–1 

= 10587.7 ms–1 > V 
KÞc^ nGZ K‡wòg DcMÉn gyÚ nGj meÆwbÁ² 10587.7 ms1 
ˆeM cÉGqvRb wK¯§ KÞcG^i cÉK‡Z ˆeM 7509 ms1| 

myZivs ejv hvq, DcMÉnwU kƒGbÅ wgwjGq hvIqvi mÁ¿vebv ˆbB| 

cÉk²12 
 

690 km 
K‡wòg DcMÉn 

R 

c†w^ex 

 
c†w^exi fi = 6  1024 kg 

c†w^exi eÅvmva = 6.4  106m  wkLbdj: 4  [h. ˆev. 2015] 

K. KvR kwÚ Dccv`Å wee†Z Ki|  1 
L. ˆKvGbv eÕ§i MwZkwÚ wK FYvñK nGZ cvGi? eÅvLÅv 

Ki| 2 
M. K‡wòg DcMÉnwUi ŠiwLK ˆeM KZ?  3 
N. DcMÉnwUGK c†w^ex c†Ó¤ ˆ^GK 800 km mivGj ˆmwUi 

cwiögYKvGji ˆKvGbv cwieZÆb NUGe wK  eÅvLÅv 
Ki|  4 

12 bs cÉGk²i Dîi 

K  KvR kwÚ Dccv`Å: ˆKvGbv eÕ§i Ici cÉhyÚ ej «¼viv 
K‡ZKvR eÕ§i MwZkwÚi cwieZÆGbi mgvb| 

L  ̂ KvGbv eÕ§i MwZkwÚ = 
1
2 mv2; eÕ§i fi m KLGbvB 

FYvñK nq bv ‰es v abvñK ev FYvñK hvB ˆnvK bv ˆKb v2 
meÆ`vB abvñK nq| ZvB ˆKvGbv eÕ§i MwZkwÚ FYvñK nGZ 
cvGi bv| 

M  ̂ `Iqv AvGQ, 
 c†w^exi fi, M = 6  1024 kg 

 c†w^exi eÅvmvaÆ, R = 6.4  106 m 

f„c†Ó¤ nGZ K‡wòg DcMÉGni DœPZv, h = 690 km = 6.90  105 
m 

ˆei KiGZ nGe, K‡wòg DcMÉnwUi ŠiwLK ˆeM, v = ? 

Avgiv Rvwb, v = 
GM

R + h   

= 
6.673  1011 Nm2kg2  6  1024 kg

6.4  106 m + 6.90  105 m
  

= 7514.7 ms1 (Ans.) 

N  DóxcGK ewYÆZ AeÕ©vq K‡wòg DcMÉnwUi chÆvqKvj T nGj, 

T = 
2 (R + h)

v  = 
2  3.1416  (6.4  106 m + 6.9  105 m)

7514.7 ms1   

     = 5928 sec 

f„c†Ó¤ nGZ K‡wòg DcMÉnwUi DœPZv h = 800 km = 8  105 m 

nGj, ‰i chÆvqKvj nGe, T = 2
(R + h)3

GM   

= 2  3.1416  
(6.4  106 m + 8  105 m)3

6.673  1011 Nm2kg2  6  1024 kg
  

= 6066. 56 sec 

 ˆhGnZz 6066 sec > 5928 sec 

 A^Ævr T > T 

myZivs DcMÉnwUGK c†w^ex c†Ó¤ ˆ^GK 800 km mivGj ˆmwUi 
cwiögYKvj e†w«¬ cvGe| 

cÉk²13 
 

O a 
b 

c 

 
DcGii wPGò ‰KwU KvÍ̧wbK MÉn ˆ`LvGbv nGqGQ hvi fi 12  

1024 kg ‰es eÅvmvaÆ 8  106 m. O Dnvi ˆK±`É| b Dnvi c†GÓ¤ 
ˆKvGbv we± ỳ| a I c `ywU we±`y ‰gb `ƒGi AewÕ©Z hvGZ ao = 

ab = bc nq| [G = 6.67  1011 Nm2kg2]  
  wkLbdj: 8 I 10  [e. ˆev. 2015] 

K. AmsiÞYkxj ej KvGK eGj? 1 
L. ‰KwU nvjKv I ‰KwU fvix eÕ§i fiGeM mgvb nGj 

ˆKvbwUi MwZkwÚ ˆewk nGe  eÅvLÅv Ki| 2 
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M. DGÍÏwLZ MÉnwUi c†GÓ¤i gywÚ ˆeM wnmve Ki|  3 
N. a I c we±`yi gGaÅ ˆKvbwUGZ AwfKlÆR Z½iGYi gvb 

ˆewk nGe? ˆZvgvi DîGii MvwYwZK cÉgvY `vI|  4 
13 bs cÉGk²i Dîi 

K  ‰KwU ejGK AmsiÞYkxj ejv nGe hw` ‰KwU eÕ§ cƒYÆ PKÌ 
mÁ·®² KGi cƒGeÆi AeÕ©vGb wdGi ‰Gj H ej «¼viv K‡ZKvR 
kƒbÅ bv nq| A^ev, hw` ˆKvGbv eÕ§GK ‰K we±`y ˆ^GK Aci 
‰K we±`yGZ wbGZ H ej «¼viv K‡ZKvR eÕ§GK ˆKvb cG^ ˆbqv 
nGqGQ Zvi Dci wbfÆi KGi ZGe H ej ‰KwU AmsiÞYkxj 
ej| 

L  gGb Kwi, ỳwU eÕ§i fi m1 I m2 (m2 > m1) ‰es MwZGeM 
v1 I v2| ‰G`i fiGeM mgvb nGj, m1v1 = m2v2 

ev,  
v2

v1
 = 

m1

m2
   ev,  



v1

v2
 = 

m2

m1
 

 ‰G`i MwZkwÚi AbycvZ = 
EK1

EK2
 = 

1
2 m1v1

2

1
2 m2v2

2
  

   = 
m1

m2
  


m2

m1

2

 = 
m2

m1
 

 m2 > m1 
 EK1 > EK2 

 A^Ævr nvjKv eÕ§i MwZkwÚ ˆewk| 

M  ̂ `Iqv AvGQ, 
 MÉnwUi fi, M = 12  1024 kg 

 eÅvmvaÆ, R = 8  106 m 

gnvKlxÆq aË‚eK, G = 6.67  1011 Nm2kg2 

ˆei KiGZ nGe, MÉGni c†GÓ¤ gywÚGeM, ve = ? 

Avgiv Rvwb, ve = 
2GM

R   

 = 
2  6.67  1011 Nm2kg2  12  1024 kg

8  106 m
  

 = 14.146  103 ms1 
 = 14.146 kms1 (Ans.) 

N  ao = ab = bc kZÆgGZ, 
 a, ob ‰i gaÅwe±`y 

 ab = bc = 
R
2 = 

8  106 m
2  = 4  106 m 

MÉGni c†GÓ¤ AwfKlÆR Z½iY g nGj, 
MÉnc†Ó¤ nGZ d = 4  106 m MfxiZvq AwfKlÆR Z½iY, 

 g = g 



1  

d
R  = g





1  

4  106 m
8  106 m

  

  = 
g
2  

‰es c†Ó¤ nGZ h = 4  106 m DœPZvq AwfKlÆR Z½iY, 

 g = g



R

R + h

2

 = g



R

R + R/2

2

 = g



R

3R/2

2

 = 
4
9 g 

  
g
2  > 

4
9 g 

 A^Ævr g > g 

myZivs a we±`yi AwfKlÆ Z½iGYi gvb, c we±`yi AwfKlÆ Z½iY 
AGcÞv ˆewk| 

cÉk²14  c†w^exi fi I eÅvmvaÆ h^vKÌGg 5.975  1024 kg I 
6.37  106m| f„-c†Ó¤ nGZ 700 km DœPZvq ˆ^GK ‰KwU 
gnvKvkhvb c†w^exi Pvwiw`GK cÉ`wÞY KiGQ| gnvKlÆxq 
aË‚eGKi gvb G = 6.673  10–11 Nm2kg–2| A  wkLbdj: 11 

K. ˆKcjvGii mgGqi mƒòwU wee†Z KGiv| 1 
L. mKj MÉGni RbÅ gywÚ ˆeGMi gvb Kx ‰KB? hywÚ w`Gq 

eywSGq `vI|  2 
M. gnvKvkhvbwUi AveZÆbKvj KZ nGe? 3 
N. gnvKvkhvbwUGK evsjvG`Gki RbÅ f„-wÕ©i DcMÉn 

wnmvGe eÅenvi KiGZ PvBGj KÞcG^i eÅvmvaÆ evovGZ 
nGe bv KgvGZ nGe? MvwYwZK weGkÏlGYi gvaÅGg Dîi 
`vI|  4 

14 bs cÉGk²i Dîi 

K  ˆKvGbv MÉGni chÆvqKvj mƒhÆ nGZ Zvi Mo `ƒiGZ½i NbdGji 
mgvbycvwZK| 

L  Avgiv Rvwb, gywÚGeM ve = 2gR 

g = MÉGni AwfKlÆR Z½iY 
R = MÉGni eÅvmvaÆ 
GhGnZz mKj MÉGni RbÅ AwfKlÆR Z½iGYi gvb I eÅvmvaÆ ‰K 
bq, ˆmGnZz mKj MÉGni RbÅ gywÚGeM ‰K bq|  

M  ˆ`Iqv AvGQ, c†w^exi eÅvmvaÆ, R = 6.37  106 m 

 c†w^exi fi, M = 5.975  1024 kg 

 gnvKvk hvGbi DœPZv, h = 700 km = 700000 m 

 gnvKlÆxq aË‚eK, G = 6.673  10–11 Nm2kg–2 

 gnvKvkhvGbi AveZÆbKvj, T = ? 

Avgiv Rvwb, T = 2 
(R + h)3

GM  

ev, T = 2  3.14  
(6.37  106 + 700000)3

6.673  10–11  5.975  1024 

ev, T = 5912.338 s 

 T = 1.6423 hr (Ans.) 

N  gnvKvkhvbwUGK evsjvG`Gki RbÅ f„-wÕ©i DcMÉn wnGmGe 
weGePbv KiGZ PvBGj ‰i AveZÆbKvj, T = 24 hr nGZ nGe| 
‰LvGb, c†w^exi fi, M = 5.975  1024 kg 

  c†w^exi eÅvmvaÆ, R = 6.37  106 m 

  DœPZv = h (awi) 
  AveZÆbKvj, T = (24  3600) s = 86400 s 

‰Lb, T = 2 
(R + h)3

GM  

 ev, 86400 = 2  3.14  
(R + h)3

6.673  10–11  5.975  1024 

 ev, R + h = 4.23  107 m 

  R + h = 4.23  104 km 

 hv f„-wÕ©i DcMÉGni RbÅ KÞcG^i eÅvmvaÆ| 
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Avevi, gnvKvkhvGbi RbÅ cÉ`î KÞcG^i eÅvmvaÆ, R + h = 

(6.37  106 + 700  103) m = 7.07  103 km 

 KÞcG^i eÅvmvaÆ evovGZ nGe = (4.23  104 – 7.07  103) km 

= 3.52  104 km 

myZivs, KÞcG^i eÅvmvaÆ 3.52  104 km evovGZ nGe| 

cÉk²15  c†w^exi eÅvmvaÆ 6.4  106m I NbZ½ 5.5 gm/cc 
‰es gnvKlxÆq aË‚eK G = 6.67  1011 Nm2kg2| c†w^exi 
eÅvmvGaÆi mgvb DœPZvq ‰KRb bGfvPvix cwiögY KiGQ|  

  wkLbdj: 5 

K. gnvKlxÆq wefe Kx? 1 
L. MvwYwZKfvGe ˆ`LvI ˆh, E = g| 2 
M. f„-c†GÓ¤ 'g' ‰i gvb KZ? 3 
N. bGfvPvixi Õ©vGb 'g' ‰i I f„-c†GÓ¤i 'g' ‰i gvGbi 

Zyjbvq hywÚ `vI| 4 
15 bs cÉGk²i Dîi 

K  Amxg `ƒiZ½ nGZ gnvKlxÆq ˆÞGòi ˆKvGbv we±`yGZ ‰KK 
fiGK AvbGZ ˆh cwigvY KvR KiGZ nq ZvGK H we±`yi 
gnvKlxÆq wefe eGj| 

L  gGb Kwi, M  fGii ˆKvGbv eÕ¦zi gnvKlxÆq ˆÞGò Aci 
‰KwU eÕ¦z AvGQ hvi fi m| eÕ¦z `yBwUi ˆK±`Ê«¼Gqi gaÅeZxÆ 
`ƒiZ½ r nGj, 

AvKlÆY ej, F =
2r

GMm
   

 m = 1  nGj,  ej = ˆÞò cÉvejÅ 

 ˆÞò cÉvejÅ, E =
2r

1GM
 = 

2r

GM
 

Avevi, H Õ©vGbi AwfKlxÆq Z½iY g nGj, g  =
2r

GM
 

   g = E 

A^Ævr, gnvKlxÆq ˆÞò cÉvejÅ I AwfKlÆR Z½iGYi msLÅv gvb 
mgvb| 

M  ‰LvGb,  
 c†w^exi eÅvmvaÆ, R = 6.4  106m 

 gnvKlxÆq aË‚eK, G = 6.67  1011 Nm2kg2 

 c†w^exi Mo NbZ½,  = 5.5 gm/cc = 5500 kgm3 
ˆei KiGZ nGe, f„-c†GÓ¤, 'g ‰i gvb = ? 

Avgiv Rvwb, f„-c†GÓ¤ AwfKlÆR Z½iY g ‰i gvb, 

 = 
GM
R2  

 = 

G 
4
3R3

R2  

 = 
4
3 GR 

= 1.33  3.146.67  1011 Nm2kg2  6.4106m  5500 kgm3 
= 9.805 ms2  (Ans.) 

N  bGfvPvixi Õ©vGb 'g' ‰i gvb f„-c†GÓ¤i 'g' ‰i gvGbi 
Zyjbvq ˆek Kg nGe| KviY f„-c†GÓ¤ AeÕ©vbiZ ˆKvGbv eÕ¦yi 

Ici c†w^exi mÁ·ƒYÆ fi ˆhgb AvKlÆY ej cÉGqvM KGi, wVK 
ˆZgwb bGfvPvixi Õ©vGb AewÕ©Z ˆKvGbv eÕ¦yi Ici c†w^exi 
mÁ·ƒYÆ fi AvKlÆY ej cÉGqvM KGi| AwaK¯¦y, f„-c†GÓ¤i Zyjbvq 
bGfvPvixi Õ©vGb AewÕ©Z eÕ¦ywU c†w^exi ˆK±`Ê nGZ AwaK 
`ƒGi AewÕ©Z| 
cÉ`î Dcvî gGZ, f„-c†Ó¤ nGZ bGfvPvixi DœPZv, h = R 

 bGfvPvixi AeÕ©vGb AwfKlÆR Z½iGYi gvb = 
GM

(R + h)2 

 = 

G.
4
3R3

(R + R)2 = 
4
3GR3.

1
R2.

1
4 

 = 
1
3GR 

 = 
1
3  3.146.67  1011 Nm2kg2  6.4 

106m  5500 kgm3 
 = 2.457 ms2   

‰LvGb, 
bGfvPvixi AeÕ©vGb g ‰i gvb

f„-c†GÓ¤ g ‰i gvb  = 
2.457 ms2

9.805 ms2 

 = 0.2506 

  
1
4 

A^Ævr bGfvPvixi AeÕ©vGb 'g' ‰i gvb f„-c†GÓ¤ 'g' ‰i gvGbi 
Zyjbvq cÉvq ‰K-PZy^Ævsk| ‰i KviY nGjv, G ‰es M aË‚eK 

weGePbvq g  
1
R2 (R nGjv f„GK±`Ê nGZ bGfvPvixi AeÕ©vGbi 

`ƒiZ½) f„-GK±`Ê nGZ f„-c†GÓ¤i `ƒiGZ½i w«¼àY nIqvq bGfvPvixi 
AeÕ©vGb 'g' ‰i gvb f„c†GÓ¤ 'g' ‰i gvGbi Zyjbvq cÉvq ‰K-
PZy^Ævsk nGqGQ| 

cÉk²16  c†w^ex nGZ MGelYvi DGóGkÅ 1800 kg fGii ‰KwU 
gnvkƒbÅhvb gywÚGeGM hvòv KGi PG± Ề ˆcuŒQvj| PG± Ề MGelYv 
ˆkGl, cybivq c†w^exi DGóGkÅ gywÚGeGM iIbv nGjv| c†w^exi 
eÅvmvaÆ 6400 km ‰es PG± Ềi eÅvmvaÆ 1500 km| DGÍÏLÅ, 
c†w^exGZ AwfKlÆR Z½iY, g = 9.8m/s2   A  wkLbdj: 10 

K. K‡wòg DcMÉn KvGK eGj? 1 
L. ˆ`LvI ˆh, f„-ˆKG±`Ê g ‰i gvb kƒbÅ| 2 
M. MGelYvgGZ PG±`Ê ˆhGKvGbv eÕ§i IRb c†w^exi Zzjbvq 

5.6 àY Kg nGj, PG± Ề gywÚGeM wbYÆq KGiv| 3 
N. gnvkƒbÅhvbwUi cÉv^wgK MwZkwÚ c†w^exGZ I PG±`Ê 

c†^K nGe wK MvwYwZK hywÚ mnKvGi eÅvLÅv KGiv|  4 
16 bs cÉGk²i Dîi 

K  ˆh mKj gnvkƒbÅhvb ZvG`i wbR wbR KÞcG^ ˆ^GK 
c†w^exGK cÉ`wÞY KiGQ ZvG`i K‡wòg DcMÉn eGj| 

L  Avgiv Rvwb, f„c†Ó¤ nGZ h MfxGii ˆKvGbv Õ©vGb AwfKlÆR 
Z½iY, 

 g = 
4
3 G (R – h) 

 ˆhLvGb,  G = gnvKlÆxq aË‚eK 
   = c†w^exi NbZ½ 
  R = c†w^exi eÅvmvaÆ 
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  f„GKG± Ềi ˆÞGò, h = R 

   Avgiv cvB, g = 
4
3 G (R – h) 

  = 
4
3 G  0 

    g = 0 

myZivs ejGZ cvwi, f„-ˆKG±`Ê AwfKlÆR Z½iY ‰i gvb kƒbÅ| 

M   ˆ`Iqv AvGQ,  gnvkƒbÅhvGbi fi, m = 1800 kg  

aiv hvK, c†w^exGZ AwfKlÆR Z½iY, ge = 9.8 m/s2  

 ‰es PG±`Ê AwfKlÆR Z½iY = gm  

Avevi, PG±`Ê IRb  5.6 = c†w^exGZ IRb  
ev, mgm  5.6 = mge  

ev, gm = 
9.8
5.6 = 1.75 m/s2  

ˆ`qv AvGQ,  
PuvG`i eÅvmvaÆ, Rm = 1500 km = 1.5  106 m  

 PG± Ề gywÚGeM, vm = 2gmRm  

 = 2  1.75  1.5  106 m/s  
 = 2291.3 m/s  
 = 2.29 km/s  
 PG±`Ê gywÚGeM 2.29 km/s. (Ans.) 

N  ˆ`Iqv AvGQ,  c†w^exi eÅvmvaÆ, Re = 6400 km = 6.4  
106 m  

 c†w^exGZ gywÚGeM, ve = 2geRe   

 = 2  9.8  6.4  106 m/s  
 = 11200 m/s  

c†w^exGZ cÉv^wgK MwZkwÚ, Eke = 
1
2 mve

2  

 = 
1
2   1800  (11200)2 J  

 = 1.13  1011J  

P± Ề nGZ DìqbKvGj cÉv^wgK MwZkwÚ, Ekm = 
1
2 mvm

2  

[M bs Dîi nGZ vm ‰i gvb ewmGq] 

 = 
1
2   1800  (2291.3)2J  

 = 4.73  109 J  

c†w^ex I PG±`Ê gywÚGeM wf®² nIqvq, gnvkƒbÅhvGbi cÉv^wgK 
MwZkwÚI wf®² nGe| 

cÉk²17 
 

mƒhÆ 

c†w^ex 
÷KÌ 

Rs 

Rc 

 
wPGò mƒhÆGK ˆK±`Ê KGi c†w^ex I ÷KÌ MÉGni AveZÆb ˆ`LvGbv 
nGqGQ| mƒGhÆi fi 1.49  1030kg, Re = 1.5  1011m ‰es Rs 

= 1.07  1011m|  wkLbdj: 2 

K. cig Av`ËÆZv Kx? 1 
L. gnvKlxÆq aË‚eK meÆRbxb eÅvLÅv KGiv| 2 
M. c†w^exGZ KZ w`Gb ‰K eQi Zv wbYÆq KGiv| 3 

N. ÷KÌ I c†w^exGZ wK mgvb msLÅK w`Gb ‰K eQi 
nGe? MvwYwZK weGkÏlYmn gZvgZ `vI| 4 

17 bs cÉGk²i Dîi 

K  ˆKvGbv Õ©vGbi evZvGm cÉwZ NbwgUvGi ˆh cwigvY Rjxq 
evÓ· AvGQ ZvGK H Õ©vGbi cig Av`ËÆZv eGj| A 

L  ‰KK fGii `ywU eÕ§ KYvi gaÅeZÆx ƒ̀iZ½ 1m nGj KYv 
`ywU ciÕ·iGK ˆh eGj AvKlÆY KGi Zvi gvbGK gnvKlÆxq 
aË‚eK eGj| ˆhGnZz eÕ§KYv«¼Gqi gGaÅ gnvKlÆxq ej KYv ỳwUi 
gGaÅ ˆKvGbv gvaÅGgi DcwÕ©wZ A^ev cÉK‡wZi Dci wbfÆi 
KGi bv, ‰B ej KYv `ywUi cÉK‡wZ, ivmvqwbK MVb I DúZvi 
Dci wbfÆikxj bq, ‰ RbÅ G-ˆK mveÆRbxb aË‚eK eGj| A 

M  ˆ`Iqv AvGQ, 
mƒGhÆi fi, M = 1.49  1030kg 

c†w^ex nGZ mƒGhÆi `ƒiZ½, Re = 1.5  1011m 

Rvbv AvGQ, gnvKlÆxq aË‚eK, G = 6.673  10–11 Nm2kg–2 

ˆei KiGZ nGe, c†w^exi chÆvqKvj, T = ? 

Avgiv Rvwb, 

 T2 = 
42

GM   Re
3  

ev, T = 
4  (3.1416)2  (1.5  1011)3

6.673  10–11  1.49  1030   

ev, T = 36606909.06 sec 

ev, T = 423.69 day 

AZ‰e, c†w^exGZ 423.69 w`Gb ‰K eQi| (Ans.) A 

N  ‘M’ Ask nGZ cvB, c†w^exi AveZÆbKvj, Te = 423.69 day 

DóxcK nGZ, 
mƒGhÆi Pviw`GK c†w^exi KÞcG^i eÅvmvaÆ, Re = 1.5  1011m 

mƒGhÆi Pviw`GK ÷GKÌi KÞcG^i eÅvmvaÆ, Rs = 1.07  1011m 

÷GKÌi AveZÆbKvj Ts nGj, 

 
Ts

2

Te
2 =  

Rs
3

Re
3  

ev, Ts = 
Te

2  Rs
3

Re
3   

ev, Ts = 
(423.69)2  (1.07  1011)3

(1.5  1011)3   

ev, Ts = 255.26 day 

 Te  Ts 

A^Ævr ÷KÌ I c†w^exGZ mgvb msLÅK w`Gb ‰K eQi nGe bv| 

cÉk²18 ˆjLwPGò x AÞ eivei c†w^exi eÅvmvaÆ R I y AÞ 
eivei AwfKlxÆq Z½iY g ˆK ˆ`LvGbv nGqGQ| ‰LvGb c†w^exi 
eÅvmvaÆ R = 6400 km ‰es c†w^exi fi M = 6  1024kg| 

 

 
 wkLbdj: 5 I 6 
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K. cvwKÆs KÞc^ Kx? 1 

L. NƒYÆbiZ ˆKvb MÉn mƒGhÆi KvGQ AvmGj fiGeM ˆKgb 

nGe? 2 

M. B we±`yGZ ˆKvb ˆ`vjGKi ˆ`vjbKvj 2 sec nGj A 

we±`yGZ Dnvi ˆ`vjbKvj KZ nGe? 3 

N. A I C we±`yGZ gnvKlxÆq wefGei AbycvZ wbYÆq Kiv 

mÁ¿e wK bv? MvwYwZKfvGe weGkÏlY KGiv| 4 

18 bs cÉGk²i Dîi 

K  c†w^ex c†Ó¤ nGZ wbw Æ̀Ó¡ DœPZvq AewÕ©Z ˆh KÞcG^ 

ˆKvGbv K‡wòg DcMÉn AveZÆb KiGZ ^vKGj f„c†GÓ¤i mvGcGÞ 

‰wU meÆ`vB wÕ©i gGb nGe, ZvGK A^Ævr f„-wÕ©i DcMÉGni 

KÞc^GK cvwKÆs KÞc^ eGj| A 

L  MÉn mÁ·wKÆZ ˆKcjvGii w«¼Zxq mƒòvbymvGi, MÉn Zvi 

Dce†îvKvi KÞcG^ AveZÆbKvGj mƒhÆ I MÉGni msGhvRK mij 

ˆiLv mgvb mgGq mgvb ˆÞòdj AwZKÌg KGi| ‰ KviGYB 

mƒGhÆi KvQvKvwQ ‰Gj MÉGni ˆeM ˆeGo hvq| ˆhGnZz MÉGni fi 

wÕ©i ZvB ˆeM e†w«¬i mvG^ fiGeM I e†w«¬ cvq| A 

M  ˆ`Iqv AvGQ, 

 c†w^exi fi, M = 6  1024 kg 

 B we±`yi `ƒiZ½, R = 6400 km 

  = 6400  103m 

f„-c†Ó¤ nGZ A we±`yi MfxiZv, h = R  
R
2 = R/2 

 = 
6400  103m

2  

 = 3200  103 m 

B we±`yGZ AwfKlÆR Z½iY, g
B
 = 

GM
R2  

 = 
6.673  10–11  6  1024

(6400  103)2  

 = 9.775 ms2 

A we±`yGZ AwfKlÆR Z½iY, g
A
 = g

B
 



1  

h
R  

 = 9.775 







1  

R
2

R  

 = 9.775 



1  

1
2  

 = 4.8875 ms2 

A ‰es B we± ỳGZ chÆvqKvj h^vKÌGg TA ‰es TB nGj, 

  
TA

TB
 = 

g
B

g
A

 

 ev, 
TA

2s = 
9.775 ms2

4.8875 ms2 

 ev, TA = 2.83 sec (Ans.) A 

N  ˆ`Iqv AvGQ, c†w^exi fi, M I eÅvmvaÆ, R 

 A we±`yi `ƒiZ½, rA = 
R
2 

 B we±`yi `ƒiZ½, rB = R 

 ‰es C we±`yi `ƒiZ½, rC = 
3
2 R = 1.5 R 

A we±`y c†w^exi AfÅ¯¦Gi AewÕ©Z| myZivs A we± ỳi wefe = 

c†w^exi c†GÓ¤ wefe| 

 gnvKlxÆq aË‚eK G nGj, 

A we±`yi wefe, VA = 
GM
rB

 = 
GM
R  

‰es C we±`yi wefe, VC = 
GM

rC
 = 
GM
1.5R 

  
vA

vC
 = 


GM
R


GM
1.5R

 = 1.5 

AZ‰e, A I C we±`yi gnvKlxÆq wefGei AbycvZ wbYÆq Kiv 

mÁ¿e ‰es ‰ AbycvGZi gvb 1.5| A 

cÉk²19   
 

 
 wkLbdj: 6 

K. gnvKlÆxq ˆÞò Kx? 1 

L. wK wK KviGY AwfKlÆR Z½iGYi gvb cwiewZÆZ nq? 2 

M. c†w^ex I PuvG`i gaÅeZÆx ˆKvb we±`yGZ gnvKlÆ ej kƒbÅ 

nGe? 3 

N. PuvG`i AeÕ©vGb jwº¬ gnvKlÆxq ˆÞò cÉvejÅ wbYÆq 

Ki| 4 

19 bs cÉGk²i Dîi 

K  gnvKlÆxq eGji cÉfve ˆh ˆÞò ev Õ©vb RyGo we`Ågvb 

^vGK, ZvGK gnvKlÆxq ˆÞò eGj| 

L  AwfKlÆR Z½iGYi gvGbi cwieZÆGbi KviYmgƒn nGjv:  

i.  DœPZvq wKÌqv  

ii.  AÞvsk wKÌqv (c†w^exi Avwn×K MwZ)  

iii.  f„-c†Ó¤ nGZ MfxiZvi 

iv.  c†w^exi Amg AvK‡wZi RbÅ   

M  ˆ`Iqv AvGQ, PuvG`i fi, m = 7.36  1022kg  

c†w^exi fi, M = 5.98  1024 kg  

‰G`i gaÅKvi `ƒiZ½, d = 3.85  105km = 3.85  108m  
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Rvbv AvGQ, gnvKlÆxq aË‚eK, G = 6.673  10–11 Nm2kg–2  

gGb Kwi, Puv` I c†w^exi msGhvMKvix mijGiLvi Puv` nGZ x 

`ƒiGZ½ gnvKlÆ jwº¬ ej kƒbÅ nGe|  

ZvnGj,  
Gm
x2   = 

GM
(dx)2   

ev,   




x

dx

2

  =  
m
M  =  

7.36  1022kg
5.98  1024kg

  = 0.0123  

ev,  
x

d x
  = 0.111  

ev, x = 0.111d  0.111x  

ev, x (1 + 0.111) = 0.111d 

 x = 
0.111d
1.111  = 

0.111  3.85  108m
1.111  = 3.85  107m  

myZivs, c†w^ex I PuvG`i msGhvRK ˆiLvi Puv` nGZ 3.85  

107m `ƒiGZ½ jwº¬ gnvKlÆ ej kƒbÅ nGe|  

N  PuvG`i AeÕ©vGb c†w^exi fGii `i‚Y m†Ó¡  

gnvKlÆxq cÉveGjÅi gvb, E1 = 
GM
d2   

= 
6.673  10–11 Nm2kg–2  5.98  1024kg

(3.85  108m)2  = 2.692  10–3 Nkg–1  

Avevi mƒGhÆi fi, M = 1.99  1033 kg 

mƒhÆ nGZ PuvG`i `ƒiZ½, d = 1.5  108 km = 1.5  1011m 

ZvnGj, PuvG`i AeÕ©vGb mƒGhÆi fGii KviGY m†Ó¡ gnvKlÆxq 
cÉveGjÅi gvb   

     E2 = 
GM
d2

 = 
6.673  10–11 Nm2kg–2  1.99  1033kg

(1.5  1011m)2   

 = 5.9 Nkg–1 

E1 I 


E2 ciÕ·i jÁ¼w`GK wKÌqv Kivq, PuvG`i AeÕ©vGb jwº¬ 

gnvKlÆxq ˆÞò cÉveGjÅi gvb, E = E1
2 + E2

2 + 2E1E2 cos 90  

= (2.692  10–3)2 + (5.9)2 + 2  2.692  10–3  5.9  cos90  
= 5.9 Nkg–1  

 
cÉk²eÅvsK 

 

 Dîi msGKZmn cÉk²   

cÉk²20 e†nÕ·wZ ˆmŒiRMGZi e†nîg MÉn hvi fi 1.9  

1027 kg ‰es eÅvmvaÆ 70000 km| ‰B MÉGn AwfKlÆxq Z½iGYi 

gvb 25 m/s2| c†w^ex nGZ ˆcÉwiZ ‘ˆcGòvf’ bvgK ‰KwU 

K‡wòg DcMÉn e†nÕ·wZGK chÆGeÞGYi DGóGkÅ cÉwZ 52 N¥Ÿvq 

e†nÕ·wZGK ‰K evi cÉ`wÞY KGi| 'G' ‰i gvb 6.673  10–11 

Nm2/kg2|  B wkLbdj: 11 

K. AwfKlÆ ej Kx? 1 

L. Kx Kx KviGY AwfKlÆR Z½iGYi gvb cwieZÆb nq? 2 

M. ‘ˆcGòvf’ e†nÕ·wZi c†Ó¤ nGZ KZ DœPZvq ˆ^GK ‰GK 

cÉ`wÞY KiGQ|  3 

N. ‘ˆcGòvf’ ‰i fi 3000 kg nGj, KÞcG^ 

AeÕ©vbKvGj ‰i ŠiwLK MwZkwÚ gvb DcMÉGni 

DœPZvq e†nÕ·wZi gnvKlÆxq wefGei mvswLÅK gvb nGZ 

ˆewk nGe wKbv MvwYwZKfvGe weGkÏlY KGiv|  4 

20 bs cÉGk²i Dîi 

K  ˆKvGbv eÕ¦yi Ici c†w^exi AvKlÆY ejGK AwfKlÆ ej 

eGj| 

L  AwfKlÆR Z½iY 'g' ˆKvGbv aË‚e msLÅv bq| Õ©vbGfG` ‰i 

cwieZÆb nq| wbGÁ²vÚ wZbwU KviGY g ‰i gvGbi cwieZÆb nq : 

i.  DœPZvi wKÌqv 

ii.  AÞvsk wKÌqv 

iii.  c†w^exi NƒYÆb wKÌqv 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ˆcGòvf DcMÉn e†nÕ·wZGK 52 N¥Ÿvq ‰Kevi cÉ`wÞY 
KiGQ| e†nÕ·wZi c†Ó¤ ˆ^GK ˆcGòvf DcMÉnwUi DœPZv KZ? 
e†nÕ·wZi fi I eÅvmvaÆ h^vKÌGg 1.9  1027 kg I 70,000 

km| 

N  DÚ DcMÉnwUi fi 300 kg nGj KÞcG^ AeÕ©vb KvGj 
‰i ŠiwLK MwZkwÚi gvb DcMÉnwUi DœPZvq e†nÕ·wZi 

gnvKlÆxq wefGei mvswLÅK gvb AGcÞv ˆewk nGe wKbv 
MvwYwZKfvGe weGkÏlY KGiv| 

cÉk²21  wPGò ‰KwU DcMÉn 7.5 kms–1 ˆeGM c†w^exGZ 

cÉ`wÞY KiGQ| c†w^exi fi I eÅvmvaÆ h^vKÌGg 6  1024 kg 

‰es 6400 km. 

 
 wkLbdj: 11 

K. Õ©vwbK chÆvKÌg ejGZ Kx eyS? 1 
L. mwVK mgq wbG`kÆKvix ‰KwU ˆ`vjK Nwo w`Gb 

86400wU AaÆG`vjb ˆ`q- eÅvLÅv Ki| 2 
M. DóxcGK DcMÉnwU KZ DœPZvq ˆ^GK c†w^exGK 

cÉ`wÞY KiGQ? 3 
N. ‰KB DœPZvq ˆiGL DcMÉnwUGK wK DcvGq f„-wÕ©i 

DcMÉGn cwiYZ Kiv hvq MvwYwZKfvGe weGkÏlY 
Ki| 4 



gnvKlÆ I AwfKlÆ 13 

 

21 bs cÉGk²i Dîi 

K  hLb ˆKvGbv wKQyi cybive†wî Õ©vGbi mvGcGÞ nq, ZLb 
ZvGK Õ©vwbK chÆvqKÌg eGj| A 

L  ‰KwU ˆ`vjK Nwo 2 sec-‰ 1 wU cƒYÆ ˆ`vjb ˆ`q| 
myZivs ˆ`vjK NwowU 2 sec ‰ AaÆG`vjb ˆ`q 2 wU 
Avevi, 1 w`b = 24 N¥Ÿv = 24  60  60s = 86400s 

 ˆ`vjK NwowU 86400 sec ‰ AaÆG`vjb ˆ`q 
2  86400

2  wU  

 = 86400 wU 
AZ‰e, 

mwVK mgq wbG`ÆkKvix ˆ`vjK NwowU w`Gb 86400 wU 
AaÆG`vjb ˆ`q| A 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ‰KwU DcMÉn 7.5 kms–1 ˆeGM c†w^exGK cÉ`wÞY KiGQ| 
c†w^exi fi I eÅvmvaÆ h^vKÌGg 6  1024 kg I 6400 km| 
DcMÉnwU KZ DœPZvq ˆ^GK c†w^exGK cÉ`wÞY KiGZ wQj? 

N  ‰KB DœPZvq ˆiGL DcMÉnwUGK wK DcvGq f„-wÕ©i 
DcMÉGn cwiYZ Kiv hvq MvwYwZKfvGe weGkÏlY KGiv| 

cÉk²22 mvwe»i mij ˆ`vjGKi mvnvGhÅ ˆei Kij AwfKlÆR 

Z½iY g = 9.82ms–2| ˆm KÅvGfw´£Gmi c«¬wZGZ cixÞv KGi 
ˆei Kij G = 6.673  10–11Nm2kg–2| wòGKvbwgwZi wKQy 
mƒGòi mvnvGhÅ c†w^exi eÅvmvaÆ ˆei Kij 6.37  106m.  

 wkLbdj: 7 

K. IRGbi ‰KK Kx? 1 
L. AÞvsGki cwieZÆGb AwfKlÆR Z½iGYi Kxi…c cwieZÆb 

nq@eÅvLÅv KGiv| 2 
M. DcGivÚ Z^Å ˆ^GK c†w^exi fi wbYÆq KGiv| 3 
N. hw` c†w^exi NbZ½ cÉK‡ZcGÞ 5.5  103kgm–3 nq 

ZvnGj DcGivÚ Zî½àGjv cÉvµ¦ NbGZ½i kZKiv fzGji 
cwigvY ˆei KGiv| 4 

22 bs cÉGk²i Dîi 

K  IRGbi ‰KK wbDUb| 

L  c†w^ex mylg ˆMvjK bq| f„-c†GÓ¤i mKj Õ©vb ‰i ˆK±`Ê  
ˆ^GK mg ƒ̀Gi bq| g ‰i gvb c†w^exi ˆK±`Ê ˆ^GK `ƒiGZ½i 
Dci wbfÆi KGi| ZvB c†w^exi wewf®² Õ©vGb g-‰i gvb wewf®² 
nq| c†w^exi Dîi I `wÞY ˆgi‚ wKQyUv Pvcv| KvGRB ˆgi‚ 
AçGj c†w^exi eÅvmvaÆ welyexq AçGji eÅvmvaÆ AGcÞv Kg| 
welye ˆiLvq c†w^exi eÅvmvaÆ meGPGq ˆewk| welye ˆiLv nGZ 
ˆgi‚i w`GK hZ ˆewk hvIqv hvq eÅvmvaÆ ZZ KgGZ ^vGK ‰es 
g-‰i gvb ZZ evoGZ ^vGK| ˆgi‚ AçGj eÅvmvaÆ meGPGq Kg 
nIqvi g-‰i gvbI meGPGq ˆewk nq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  c†w^exGK 6.4  106 m eÅvmvGaÆi mgmZ½ ˆMvjK gGb KGi 

‰es c†w^exi DcwiZGj AwfKlÆxq Z½iGYi gvb 9.8 ms–2 aGi 

c†w^exi fi ˆei KGiv| [G = 6.67  10–11 N-m2-kg–2] 

N  c†w^exi eÅvmvaÆ R = 6.4106m, AwfKlÆxq Z½iY g = 

9.8ms-2 ‰es gnvKlÆxq aË‚eK G = 6.710-11Nm2kg-2 nGj 

c†w^exi fi M I c†w^exi Dcv`vGbi Mo NbZ½ - ‰i gvb 

wbYÆq KGiv| 

cÉk²23 ˆmŒiRMGZ mƒhÆGK ˆK±`Ê KGi MÉnàGjv NyiGQ mƒGhÆi 

KvQvKvwQ eya, ÷KÌ Zvici c†w^ex| ÷GKÌi KÞcG^i eÅvmvaÆ 

c†w^exi KÞcG^i eÅvmvGaÆi Kg| ‰G`i KÞcG^i eÅvmvGaÆi 

AbycvZ 18 t 25| c†w^ex 365 w`Gb mƒhÆGK ‰Kevi cwiögY 

KGi hvGK Avgiv ‰K eQi ewj| Avgiv Rvwb gnvKlÆ aË‚eK G 

= 6.7  10–11 Nm2kg–2 ‰es c†w^exi KÞcG^i eÅmvvaÆ = 1.5 

 1011m  wkLbdj: 3 

K. co¯¦ eÕ¦yi 2q mƒòwU wee†Z Ki|  1 

L. ‘mKj AwfKlÆ gnvKlÆ, wK¯¦y mKj gnvKlÆ AwfKlÆ 

bq’ eÅvLÅv Ki| 2 

M. ÷KÌMÉGni ˆÞGò KZw`Gb 1 ˆmŒi eQi nGe? 3 

N. ÷KÌ MÉGni mvGcGÞ mƒGhÆi fi wbÆYq Ki| 4  

23 bs cÉGk²i Dîi 

K  wÕ©i AeÕ©vb nGZ webv evavq co¯¦ eÕ¦y mgvb mgGq 

mgvb ˆeM cÉvµ¦ nGe ‰es ‰ ˆeM mgGqi mgvbycvwZK|   

L  gnvweGk¼i ˆh ˆKvGbv `ywU eÕ¦y ev eÕ¦yKYvi gaÅeZÆx AvKlÆY 

ejGK gnvKlÆ ej eGj| ‰B eÕ¦y«¼Gqi ˆh ˆKvGbvwU c†w^ex nGj, 

DÚ AvKlÆYGK AwfKlÆ ej eGj| A^Ævr, ˆKvGbv eÕ¦yGK c†w^ex 

ˆh eGj Zvi ˆKG± Ềi w`GK AvKlÆY KGi ZvB AwfKlÆ| A^Ævr, 

gnvKlÆ eGji c†w^ex mswkÏÓ¡ i…c nj AwfKlÆ ej| ˆhgb@ P±`Ê 

I mƒGhÆi gaÅeZÆx AvKlÆY ej nj gnvKlÆ| ZGe PG± Ềi cÉwZ 

c†w^exi AvKlÆY gnvKGlÆi cvkvcvwk AwfKlÆ ejI| A^Ævr, 

mKj AwfKlÆB gnvKlÆ wK¯¦y mKj gnvKlÆ AwfKlÆ bq|  

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  e†nÕ·wZi eÅvmvaÆ 7  107m nGj ‰B MÉGni ˆÞGò KZw`Gb 

1 ˆmŒieQi nGe? 

N  gGb KGiv, c†w^exi KÞ c^ e†îvKvi hvi eÅvmvaÆ 1.5  

108km. mƒGhÆi fi wbYÆq KGiv| ˆ`Iqv AvGQ 1 eQi = 365 

w`b ‰es gnvKlÆ aË‚eK G = 6.7  10–11Nm2kg–2. 



14 cvGéix m†Rbkxj c`v^Æweævb cÉ^g cò   ‰Kv`k-«¼v`k ˆkÉwY 

cÉk²24  NASA ˆ^GK PG±`Ê wKQy cÉGqvRbxq MGelYvi RbÅ 

‰KwU gnvKvkhvb ˆcÉiY Kiv nj| gnvkƒbÅ hvbwU 2 mµ¦vn aGi 

c†w^exGK cÉ`wÞY KGi| c†w^exi eÅvmvaÆ 6400 km ‰es 

gnvkƒbÅhvbwU c†w^ex c†Ó¤ nGZ 700 km EGa»Æ AeÕ©vb KGi| 2 

mµ¦vn ci gnvkƒbÅhvbwU PG±`Êi DGóGkÅ cybivq iIbv KGi|  
  wkLbdj: 4 

K. MÉGni MwZ mÁ·wKÆZ ˆKcjvGii KGÞi mƒòwU wee†Z 

Ki|  1 

L. AwfKlÆ ˆK±`Ê KvGK eGj? eÅvLÅv Ki|  2 

M. DóxcGK ewYÆZ gnvkƒbÅhvbwUi ŠiwLK ˆeM wbYÆq Ki| 

 3 

N. gnvkƒbÅhvGb gnvkƒbÅPvixiv ˆKb IRbnxbZv Abyfe 

KGi@ weGkÏlY Ki|  4 
24 bs cÉGk²i Dîi 

K  cÉwZwU MÉn mƒhÆGK ‰KwU bvwfGZ ˆiGL Dce†îvKvi cG^ 

cÉwZwbqZ cÉ`wÞY KiGQ|  

L  ‰KwU eÕ¦zGK ˆhfvGeB ivLv ˆnvK bv ˆKb eÕ§i wfZGi 

AewÕ©Z ˆh we±`yi gaÅ w`Gq ˆgvU IRb wKÌqv KGi ˆm we±`yGK 

eÕ§i AwfKlÆ ˆK±`Ê eGj| 

eÅvLÅv : cÉGZÅK eÕ§B AmsLÅ Þz`Ë Þz`Ë KYvi mg¯¼Gq MwVZ| 

cÉwZwU KYv c†w^exi ˆK±`Ê eivei AvK‡Ó¡ nq| mKj KYvi 

IRGbi AwfgyL mÁÃyLx I mgv¯¦ivj eGj ‰G`i jwº¬ ‰KwU 

we±`yGZ mgv¯¦ivj ˆiLv eivei wKÌqvkxj nq| ‰B jwº¬ ˆh 

we±`yGZ wKÌqv KGi ZvGKB eÕ§i AwfKlÆ ˆK±`Ê ejv nq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii 

RGbÅ Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  ‰KwU gnvKvkhvb 10 w`b aGi c†w^ex c†Ó¤ nGZ 800km 

EGa»Æ ˆ^GK c†w^exGK cÉ`wÞY KiGQ| c†w^exi eÅvmvaÆ 

6400km nGj hvbwUi ŠiwLK ˆeM KZ? 

N  c†w^ex cÉ`wÞYKvGj bGfvPvixG`i IRbnxbZv AbyfGei 

KviY eÅvLÅv Ki| 
 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²25 
 

h = 500 km 

K‡wòg DcMÉn 

c†w^ex 
R 

v 

‰LvGb, R = 6370 km 

 
 wkLbdj: 11 

K. fviGK±`Ê Kx? 1 

L. AwfKlÆxq Z½iY eÕ§i fGii Ici wbfÆi KGi bv- 

eÅvLÅv Ki|  2 

M. DcMÉGni Z½iY wbYÆq Ki|  3 

N. DóxcK AbymvGi c†w^exi Pviw`GK ‰Kevi NyGi 

AvmGZ K‡wòg DcMÉGni KZ mgq jvMGe? 4 

cÉk²26 wPGò cÉ`wkÆZ M fGii ‰KwU K‡wòg DcMÉn c†w^ex E 

ˆK ˆK±`Ê KGi Dce†îvKvi cG^ NyiGQ| O nGZ A I B we± ỳi 

`ƒiZ½ h^vKÌGg 1.5  107 m ‰es 5  107 m|   wkLbdj: 2 
 

 
K. msiÞYkxj ej Kx? 1 

L. ‰KB DœPZvq ‰KB fGii `ywU eÕ§GK `yRb ˆjvK 

‰KB cwigvY mgGq DGîvjb bv KiGj ÞgZv wf®² nq 

ˆKb? 2 

M. c†w^ex nGZ A I B AeÕ©vGbi mvGcGÞ DcMÉnwUi Mo 

`ƒiZ½ AGaÆK nGj AveZÆbKvGji Kxi…c cwieZÆb nGe? 3 

N. A I B AeÕ©vGb DcMÉnwUi ˆeGMi ZviZGgÅi 

MvwYwZK weGkÏlY Ki| 4 

cÉk²27 mvwnev I mvdv `yB ˆevb ‰es Zviv `yRbB weævb 

wefvGMi Qvòx| ‰Kw`b co¯¦ eÕ§ wbGq cov÷bv Kivi mgq 

mvwenv ejGjv 10 kg fGii ‰KwU eÕ§ hw` Amxg `ƒiZ½ ˆ^GK 

c†w^exGZ cGo ZGe Zvi cZb ˆeM, ‰KB fGii eÕ§ hw` 

c†w^exi eÅvmvGaÆi mgvb DœPZv ˆ^GK c†w^exGZ gyÚfvGe cGo, 

ZGe ‰i cZb ˆeM AGcÞv ˆewk nGe| c†w^exi fi = 6.015 

 1024 kg, c†w^exi eÅvmvaÆ = 6400 km ‰es G = 6.67  10–

11 Nm2 kg–2. 

K. fviGK±`Ê KvGK eGj? 1 

L. Õ¼vfvweK DcMÉn ejGZ Kx eyS?  2 

M. eÕ§wUGK c†w^ex c†Ó¤ nGZ Amxg `ƒiGZ½ wbGq ˆhGZ K‡Z 

KvGRi cwigvY wbYÆq KGiv|  3 

N. mvwenvi eÚeÅ mwVK wQj wK bv? Zv MvwYwZKfvGe 

eÅvLÅv KGiv|  4 

cÉk²28 c†w^exi gywÚGeM 11.2 km/sec. c†w^exi eÅvmvaÆ 6.4 

 106m|  wkLbdj: 10 

K. kwÚi mgwefvRb bxwZ Kx? 1 

L. e†wÓ¡i ˆdvUv mgGeGM cwZZ nq ˆKb? 2 

M. c†w^exi ˆKŒwYK ˆeM wbYÆq KGiv| 3 

N. c†w^exi DÚ ˆKŒwYK ˆeM eZÆgvGbi KZ àY nGj 

‰KwU eÕ§ gnvkƒGbÅi w`GK DavI nIqvi DcKÌg 

nGe? 4 
 


