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eq \o((((,cÖkœ(1) wP‡Î cÖ`wk©Z M f‡ii GKwU K…wÎg DcMÖn c„w_ex E †K †K›`ª K‡i Dce„ËvKvi c‡_ Nyi‡Q| O n‡Z A I B we›`yi `~iZ¡ h_vµ‡g 1.5 ( 107 m Ges 5 ( 107 m|

[image: image11.wmf]
[bUi †Wg K‡jR, XvKv]

K.
msi¶Ykxj ej Kx?
1

L.
GKB D”PZvq GKB f‡ii `ywU e¯‘‡K `yRb †jvK GKB cwigvY mg‡q D‡Ëvjb bv Ki‡j ¶gZv wfbœ nq †Kb?
2

M.
c„w_ex n‡Z A I B Ae¯’v‡bi mv‡c‡¶ DcMÖnwUi Mo `~iZ¡ A‡a©K n‡j AveZ©bKv‡ji Kxiƒc cwieZ©b n‡e?
3

N.
A I B Ae¯’v‡b DcMÖnwUi †e‡Mi ZviZ‡g¨i MvwYwZK we‡k­lY Ki|
4

1 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv ej Øviv m„ó †¶‡Î Aew¯’Z GKwU e¯‘‡K †h‡Kv‡bv c‡_ Nywi‡q cybivq cÖv_wgK Ae¯’v‡b Avb‡j H ej Øviv K…ZKvR hw` k~b¨ nq, Zvn‡j Zv‡K msi¶Ykxj ej e‡j|

eq \o((,L) GKB D”PZvq GKB f‡ii `ywU e¯‘‡K `yRb †jvK D‡Ëvjb Ki‡j GKB cwigvY KvR m¤úbœ nq| ZvB ¶gZvi msÁvbymv‡i (GKK mg‡q K…ZKv‡Ri cwigvY ev P = W/t) e¯‘Øq‡K GKB cwigvY mg‡q D‡Ëvjb bv Ki‡j ¶gZv wfbœ nq|

†hgb, W = 100 J Ges t1 = 4 sec, t2 = 5 sec n‡j,

P1 =  eq \f(W,t1) =  eq \f(1 WJ,4 sec) = 25 W Ges P2 =  eq \f(W,t2) =  eq \f(100 J,5 sec) = 20 W

 ¯úóZ : 25W ( 20W A_©vr P1 ( P2
eq \o((,M) c„w_ex n‡Z DcMÖnwUi c~‡e©i Mo `~iZ¡ R1 n‡j

cieZ©x Mo `~iZ¡, R2 = R1/2

†ei Ki‡Z n‡e, AveZ©bKv‡ji cwieZ©b, T2 t T1 = ?

†Kcjv‡ii 3q m~Î n‡Z cvB,  eq \f(T\s(2,2),T\s(2,1)) =  eq \f(R\s(3,2),R\s(3,1))
(  eq \f(T2,T1) =  eq \b(\f(R2,R1))\s\up9(\f(3,2)) =  eq \b(\f(R1/2,R1))1.5 = (0.5)1.5 = 0.354

ev, T2 = 0.354 T1 = T1 ( 35.4%

myZivs DcMÖ‡ni AveZ©bKvj c~‡e©i Zzjbvq 35.4 kZvsk n‡e|
eq \o((,N) †Kcjv‡ii 2q m~Îvbymv‡i, 

c„w_exi †K›`ª Ges K…wÎg DcMÖ‡ni Ae¯’v‡bi ms‡hvRKKvix †iLvsk mgvb mg‡q mgvb †¶Îdj AwZµg K‡i|

[image: image12.bmp]
g‡b Kwi, 1 sec mgqKv‡j DcMÖnwU P n‡Z Q-†Z Ges P( n‡Z Q(  Ae¯’v‡b Av‡m| AveZ©bKv‡ji Zzjbvq 1 sec AwZ Aí mgq e¨eavb, ZvB PQ Ges P(Q( mij‰iwLK|

A I B Ae¯’vb n‡Z c„w_exi †K‡›`ªi `~iZ¡ h_vµ‡g R1 I R2 n‡j, R1 I R2 n‡jv cÖ`wk©Z `ywU wÎfz‡Ri D”PZv| PQ I P(Q( n‡jv wÎfzRØ‡qi f‚wg| 

wÎfzRØ‡qi †¶Îdj mgvb nIqvq,  eq \f(1,2) ( f‚wg ( D”PZv =  eq \f(1,2) ( PQ ( R1 =  eq \f(1,2) P(Q( ( R2
ev,  eq \f(PQ,P(Q() =  eq \f(R2,R1)
wPÎvbymv‡i R2 > R1, myZivs  eq \f(PQ,P(Q() > 1

ev, PQ > P(Q(
wKš‘ PQ n‡jv A Ae¯’v‡b †eM Ges P(Q( n‡jv B Ae¯’v‡b †eM|

A_©vr, A Ae¯’v‡b DcMÖnwUi †eM > B Ae¯’v‡b DcMÖnwUi †eM

myZivs c„w_ex n‡Z K…wÎg DcMÖ‡ni `~iZ¡ K‡g Avm‡j †ewk †e‡M cwiågY K‡i Ges c„w_ex n‡Z `~‡i m‡i †M‡j †eM K‡g hvq|

GLv‡b, A Ae¯’v‡b †eMt B Ae¯’v‡b †eM = R2 t R1

= 5 ( 107 m t 1.5 ( 107 m


= 3.33 t 1
eq \o((((,cÖkœ(2) c„w_ex n‡Z 1800 kg f‡ii GKwU gnvk~b¨hvb gyw³ †e‡M hvÎv K‡i P‡›`ª †cuŠQvj| P›`ª †_‡K Avevi c„w_exi D‡Ï‡k¨ gyw³ †e‡M iIbv nj| c„w_exi fi 6 ( 1024 kg, e¨vmva© 6.4 ( 106m, P‡›`ªi e¨vmva© 1.5 ( 106m Ges c„w_exi AwfKl©R Z¡iY 9.8 ms(2| P‡›`ª †Kv‡bv e¯‘i IRb c„w_exi Zzjbvq 5.6 ¸Y Kg| DÏxc‡Ki Av‡jv‡K wb‡Pi cÖkœ¸‡jvi DËi `vI|

[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]
K.
NvZ ej Kx?
1

L.
wµqv I cÖwZwµqv ci¯úi mgvb I wecixZ n‡jI Giv KL‡bv mvg¨ cÖwZôv Ki‡Z cv‡i bv †Kb?
2

M.
DÏxc‡Ki Av‡jv‡K N~Y©b A¶ mv‡c‡¶ c„w_exi RoZvi åvgK wbY©q Ki|
3

N.
gnvk~b¨ hvbwUi c„w_ex‡Z Ges P‡›`ª cÖv_wgK MwZkw³ mgvb bvwK wfbœ n‡e MvwYwZK hyw³mn e¨vL¨v Ki|
4

2 bs cÖ‡kœi DËi

eq \o((,K) AwZ ¶z`ª mgqKvj a‡i e„nrgv‡bi †Kv‡bv ej wµqv Ki‡j Zv‡K NvZ ej e‡j| 

eq \o((,L) wµqv I cÖwZwµqv ci¯úi mgvb I wecixZ n‡jI Giv KL‡bv mvg¨ cÖwZôv Ki‡Z cv‡i bv| KviY, wµqv I cÖwZwµqv `ywU wfbœ e¯‘i Ici wµqv K‡i| mvg¨ cÖwZôv Ki‡Z n‡j mswk­ó ejmg~n GKB e¯‘KYvi Ici cÖhy³ nIqv Avek¨K| 

eq \o((,M) †`Iqv Av‡Q,

c„w_exi e¨vmva©, R = 6.4 ( 106m

c„w_exi fi, M = 6 ( 1024 kg

†ei Ki‡Z n‡e, N~Y©b A¶ mv‡c‡¶ c„w_exi RoZvi åvgK, I = ?

Avgiv Rvwb, M fi Ges R e¨vmva©m¤úbœ †Kv‡bv †Mvj‡Ki A¶ mv‡c‡¶ RoZvi åvgK, I =  eq \f(2,5) MR2
( wb‡Y©q RoZvi åvgK, I =  eq \f(2,5) ( 6 ( 1024 kg ( (6.4 ( 106m)2
= 9.8304 ( 1037 kgm2 (Ans.)  
eq \o((,N) c„w_ex ev P‡›`ªi AwfK‡l©i cÖfve KvUv‡Z n‡j mswk­ó MÖ‡ni c„ô n‡Z gnvk~b¨hvb‡K gyw³‡e‡M wb‡¶c Ki‡Z n‡e| 

GLv‡b, g = c„w_exc„‡ô AwfKl©R Z¡iY = 9.8 ms(2 Ges

R = c„w_exi e¨vmva© = 6.4 ( 106m

ve =  eq \r(2gR) =   eq \r(2 ( 9.8 ms(2( 6.4 ( 106 m) = 11200 ms(1
P›`ª c„‡ô gyw³‡eM, ve( =  eq \r(2g( R()
GLv‡b, g( =  P›`ªc„‡ô AwfKl©R Z¡iY =  eq \f(9.8ms(2, 5.6) = 1.75ms(2
Ges P‡›`ªi e¨vmva© R( = 1.5 ( 106m
( ve( =  eq \r(2 ( 1.75 ms(2 ( 1.5 ( 106m) = 2291 ms(1
†`Iqv Av‡Q, gnvk~b¨hv‡bi fi, m = 1800 kg

( gnvk~b¨hvbwUi c„w_ex‡Z cÖv_wgK MwZkw³,

Ek =  eq \f(1,2) mve2 =  eq \f(1,2) ( 1800 kg ( (11200 ms(1)2 = 1.12896 ( 1011 J

Ges P‡›`ª gnvk~b¨hvbwUi cÖv_wgK MwZkw³,

Ek( =  eq \f(1,2) mv(e2 =  eq \f(1,2) ( 1800 kg ( (2291 ms(1)2 = 4.7238 ( 109 J

‡h‡nZz, 1.12896 ( 1011 J ( 4.7238 ( 109 J

ev, Ek ( Ek(
myZivs, gnvk~b¨ hvbwUi c„w_ex‡Z Ges P‡›`ª cÖv_wgK MwZkw³ wfbœ|

eq \o((((,cÖkœ(3) GKwU K…wÎg DcMÖn c„w_ex †_‡K 700 km Dc‡i †_‡K c„w_ex‡K cÖ`w¶Y Ki‡Q| c„w_exi fi 6 ( 1024 kg Ges e¨vmva© 6.4 ( 106 m|
[†iwm‡WwÝqvj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
w¯’wZ¯’vcK msNl© Kx?
1

L.
GKwU nvjKv I fvix e¯‘i fi‡eM mgvb Ñ †KvbwUi MwZkw³ †ewk( e¨vL¨v Ki|
2

M.
DcMÖnwUi Abyf‚wgK †eM †ei Ki|
3

N.
DcMÖnwU c„w_ex c„ô n‡Z KZ D”PZvq ivL‡j GwU GKwU f‚-w¯’i DcMÖn wn‡m‡e cwiMwYZ n‡e? MvwYwZKfv‡e we‡k­lY Ki| 
4

3bs cÖ‡kœi DËi

eq \o((,K) †h msN‡l©i d‡j msN‡l© wjß e¯‘ mg~‡ni †gvU MwZkw³ msiw¶Z _v‡K Zv‡K w¯’wZ¯’vcK msNl© e‡j| 

eq \o((,L) nvjKv I fvix e¯‘i fi‡eM mgvb n‡j, P1 = P2

m1v1 = m2v2 

ev, eq \f(v1,v2) = eq \f(m2,m1)
G‡`i MwZkw³i AbycvZ, eq \f(Ek1,Ek2) 
= eq \f(\f(1,2) m1v12,\f(1,2) m2v22) = eq \f(m1,m2) ( eq \b(\f(v1,v2))2 


= eq \f(m1,m2) ( eq \f(m22,m12) = eq \f(m2,m1) 

m2 > m1 n‡j Ek1 > Ek2 A_©vr nvjKv e¯‘i MwZkw³ †ewk| 

eq \o((,M) †`Iqv Av‡Q, c„w_exi fi, M = 6 ( 1024 kg

Ges e¨vmva©, R = 6.4 ( 106 m

f‚c„ô n‡Z K…wÎg DcMÖ‡ni D”PZv, h = 700 km = 7 ( 105 m

†ei Ki‡Z n‡e, DcMÖnwUi Abyf‚wgK †eM, v = ?

Avgiv Rvwb, v 
= eq \r(\f(GM,R + h))

= eq \r(\f(6.673 ( 10–11 Nm2kg–2 ( 6 ( 1024 kg,6.4 ( 106m + 7 ( 105 m))

= 7509 ms–1 (Ans.) 
eq \o((,N) f‚-w¯’i DcMÖn n‡Z n‡j c„w_exi Pviw`‡K DcMÖnwUi ch©vqKvj 
T = 24 hr = 86400 sec n‡Z n‡e| 

G‡¶‡Î f‚c„ô n‡Z K…wÎg DcMÖ‡ni D”PZv h n‡j,

h 
= eq \b(\f(GMT2,4(2))1/3 – R


= eq \b\bc\{(\f(6.673 ( 10–11 Nm2kg–2 ( 6 ( 1024 kg ( (86400 sec)2,4 ( 9.87))\s\up12(\f(1,3))– 6.4 ( 106 m


= 3.59 ( 107m

myZivs K…wÎg DcMÖnwU c„w_ex c„ô n‡Z 3.59 ( 107m D”PZvq ivL‡j GwU GKwU f‚-w¯’i DcMÖn wn‡m‡e cwiMwYZ n‡e| 

eq \o((((,cÖkœ(4) c„w_exi fi I e¨vmva© h_vµ‡g Puv‡`i fi I e¨vmv‡a©i 81 Ges 4 ¸Y| c„w_ex I Puv‡`i †K‡›`ªi ga¨eZ©x `~iZ¡ 38.6 ( 104 km| c„w_ex‡Z GKRb †jv‡Ki IRb 600N|

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

K.
gnvKl©xq wefe Kv‡K e‡j?
1

L.
†`LvI †h, AwfKl©R Z¡iY Ges gnvKl©xq cÖve‡j¨i msL¨vMZ gvb mgvb| 
2

M.
†jvKwU Puv‡` wM‡q KZUzKz IRb nviv‡eb?
3

N.
P›`ª I c„w_exi ms‡hvMKvix †iLvi †Kv_vq †jvKwU wb‡R‡K IRbnxb g‡b Ki‡eb e‡j Zzwg g‡b KiÑ MvwYwZKfv‡e e¨vL¨v Ki| 
4

4 bs cÖ‡kœi DËi

eq \o((,K) Amxg n‡Z gnvKl©xq †¶‡Îi †Kv‡bv we›`y‡Z GKK f‡ii e¯‘‡K Avb‡Z †h cwigvY KvR Ki‡Z nq, Zv‡K H we›`yi gnvKl©xq wefe e‡j|

eq \o((,L) Avgiv Rvwb, f‚-c„‡ô AwfKl©R Z¡iY, g = eq \f(GM,R2) ....... (i)

GLv‡b M n‡jv c„w_exi fi Ges R n‡jv c„w_exi e¨vmva©| c„w_exi fi Øviv m„ó gnvKl©xq †¶‡Îi Rb¨, f‚c„‡ô Aew¯’Z m f‡ii e¯‘i Ici gnvKl©xq ej, F = eq \f(GMm,R2) [gnvKl© m~Îvbymv‡i]

m = 1 n‡j F = E 

myZivs gnvKl©xq cÖvej¨, E = eq \f(GM,R2) ...... (ii)

(i) I (ii) n‡Z cvB, g = E, A_©vr AwfKl©R Z¡iY Ges gnvKl©xq cÖve‡j¨i msL¨vMZ gvb mgvb| 

eq \o((,M) Puv‡`i fi I e¨vmva© h_vµ‡g Mm Ges Rm n‡j, c„w_exi fi, Me = 81 Mm Ges e¨vmva© Re = 4Rm
( Puv` I c„w_exi c„‡ô AwfKl©R Z¡i‡Yi AbycvZ,

eq \f(gm,ge) = eq \f(\f(GMm,Rm2),\f(GMe,Re2)) = eq \f(Mm,Me) ( eq \b(\f(Re,Rm))2 = eq \f(Mm,81Mm) ( eq \b(\f(4Rm,Rm))2 = eq \f(16,81)
ev, eq \f(mgm,mge) = eq \f(16,81) [m = †jv‡Ki fi] ev, eq \f(Wm,We) = eq \f(16,81) 

( Wm = eq \f(16,81) We
( †jvKwU Puv‡` wM‡q IRb nviv‡eb = We – Wm
= We – eq \f(16,81) We = eq \f(65,81) We = eq \f(65,81) ( 600N = 481.5 N (Ans.)

eq \o((,N) g‡b Kwi, P›`ª I c„w_exi ms‡hvMKvix †iLvi †h we›`y‡Z †jvKwU wb‡R‡K IRbnxb g‡b Ki‡eb Zv P‡›`ªi †K›`ª n‡Z x `~i‡Z¡ Aew¯’Z| H we›`y‡Z gnvKl©xq jwä ej k~b¨ n‡e| H we›`y‡Z Ae¯’vbiZ Ae¯’vq †jvKwUi Ici Puv‡`i AvKl©Y ej = eq \f(GMmm,x2) N Ges c„w_exi AvKl©Y ej = eq \f(GMem,(d – x)2) [GLv‡b, d = 38.6 ( 104 km]
G AvKl©Y ejØq ci¯úi mggv‡bi e‡j, eq \f(GMmm,x2) = eq \f(GMem,(d – x2))
ev, eq \b(\f(d – x,x))2 = eq \f(Me,Mm) = 81

ev, eq \f(d – x,x) = 9

ev, 9x = d – x

( x = eq \f(d,10) = eq \f(38.6 ( 104km,10) = 38.6 ( 103 km

myZivs P›`ª I c„w_exi ms‡hvMKvix †iLvi †h we›`ywU Puv‡`i †K›`ª n‡Z 38.6 ( 103 km `~i‡Z¡ Aew¯’Z, †mLv‡b †jvKwU wb‡R‡K IRbnxb g‡b Ki‡eb|

eq \o((((,cÖkœ(5)
[knx` exi DËg †jt Av‡bvqvi Mvj©m K‡jR]

K.
gnvKl©xq †¶Î Kx?
1

L.
wK wK Kvi‡Y AwfKl©R Z¡i‡Yi gvb cwiewZ©Z nq?
2

M.
c„w_ex I Puv‡`i ga¨eZ©x †Kvb we›`y‡Z gnvKl© ej k~b¨ n‡e?
3

N.
Puv‡`i Ae¯’v‡b jwä gnvKl©xq †¶Î cÖvej¨ wbY©q Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) gnvKl©xq e‡ji cÖfve †h †¶Î ev ¯’vb Ry‡o (ZvwË¡Kfv‡e Amxg) we`¨gvb _v‡K, Zv‡K gnvKl©xq †¶Î e‡j|

eq \o((,L) AwfKl©R Z¡i‡Yi gv‡bi cwieZ©‡bi KviYmg~n n‡jv: 

i. 
D”PZvq wµqv 

ii. 
A¶vsk wµqv (c„w_exi AvwýK MwZ) 

iii. 
f‚-c„ô n‡Z MfxiZvi

iv. 
c„w_exi Amg AvK…wZi Rb¨  

eq \o((,M) †`Iqv Av‡Q, Puv‡`i fi, m = 7.36 ( 1022kg 

c„w_exi fi, M = 5.98 ( 1024 kg 

G‡`i ga¨Kvi `~iZ¡, d = 3.85 ( 105km = 3.85 ( 108m 

Rvbv Av‡Q, gnvKl©xq aª“eK, G = 6.673 ( 10–11 Nm2kg–2 

g‡b Kwi, Puv` I c„w_exi ms‡hvMKvix mij‡iLvi Puv` n‡Z x `~i‡Z¡ gnvKl© jwä ej k~b¨ n‡e| 

Zvn‡j,   eq \f(Gm,x2)  =  eq \f(GM,(d(x)2)  

ev,    eq \b(\f(x,d(x))2  =   eq \f(m,M)  =   eq \f(7.36 ( 1022kg,5.98 ( 1024kg)  = 0.0123 

ev,   eq \f(x,d (x)  = 0.111 

( x =  eq \f(0.111d,1.111) =  eq \f(0.111 ( 3.85 ( 108m,1.111) = 3.85 ( 107m 

myZivs, c„w_ex I Puv‡`i ms‡hvRK †iLvi Puv` n‡Z 3.85 ( 107m `~i‡Z¡ jwä gnvKl© ej k~b¨ n‡e| 
eq \o((,N) Puv‡`i Ae¯’v‡b c„w_exi f‡ii `i“Y m„ó 

gnvKl©xq cÖve‡j¨i gvb, E1 =  eq \f(GM,d2) 
=  eq \f(6.673 ( 10–11 Nm2kg–2 ( 5.98 ( 1024kg,(3.85 ( 108m)2) = 2.692 ( 10–3 Nkg–1 

Avevi m~‡h©i fi, M( = 1.99 ( 1033 kg

m~h© n‡Z Puv‡`i `~iZ¡, d( = 1.5 ( 108 km = 1.5 ( 1011m

Zvn‡j, Puv‡`i Ae¯’v‡b m~‡h©i f‡ii Kvi‡Y m„ó gnvKl©xq cÖve‡j¨i gvb E2 =  eq \f(GM(,d(2) =  eq \f(6.673 ( 10–11 Nm2kg–2 ( 1.99 ( 1033kg,(1.5 ( 1011m)2) 

= 5.9 Nkg–1
 eq \o((,E1) I  eq \o((,E2) ci¯úi j¤^w`‡K wµqv Kivq, Puv‡`i Ae¯’v‡b jwä gnvKl©xq †¶Î cÖve‡j¨i gvb, E =  eq \r(E12 + E22 + 2E1E2 cos 90() 
=  eq \r((2.692 ( 10–3)2 + (5.9)2 + 2 ( 2.692 ( 10–3 ( 5.9 ( cos90() 
= 5.9 Nkg–1 

eq \o((((,cÖkœ(6) c„w_exi c„ô n‡Z †ek D”PZvq GKwU K…wÎg DcMÖn 4.5 kms–1 †e‡M c„w_ex‡K cÖ`w¶Y Ki‡Q| c„w_exi fi Ges e¨vmva© h_vµ‡g 4 ( 1024 kg Ges 6400 km|
[nwjµm K‡jR, XvKv]

K.
MÖ‡ni MwZ msµvš— †Kcjv‡ii 2q m~ÎwU †jL|
1

L.
†K›`ªgyLx e‡ji Øviv †h KvR m¤úvw`Z nq Zv e¨vL¨v Ki|
2

M.
DÏxc‡Ki DcMÖnwU c„w_exi c„ô n‡Z KZ DPz‡Z †_‡K c„w_ex‡K cÖ`w¶Y Ki‡Q?
3

N.
K…wÎg DcMÖnwU f‚-w¯’i DcMÖn wKbv hvPvB Ki|
4

6 bs cÖ‡kœi DËi

eq \o((,K) MÖ‡ni MwZ msµvš— †Kcjv‡ii 2q m~ÎwU n‡jv, m~h© Ges MÖ‡ni ms‡hvRK †iLvsk mgvb mg‡q mgvb †¶Îdj AwZµg K‡i| 

eq \o((,L) e„ËvKvi ev N~Y©b MwZi †¶‡Î †K›`ªgyLx ej eq \b(\o((,F)) me©`v e„‡Ëi †K›`ª eivei wµqv K‡i, wKš‘ cÖwZwU ¶z`ª gyn~‡Z© †h ¶z`ª miY¸‡jv eq \b(d\o\al((,s)) N‡U †m¸‡jvi w`K †K›`ªgyLx e‡ji j¤^ eivei| myZivs cÖwZwU ¶z`ª gyn~‡Z© K…ZKvR, dW = eq \o((,F).deq \o\al((,s) = Fds cos90( = 0, ZvB mvgwMÖK fv‡e †K›`ªgyLx ej Øviv †Kv‡bv KvR m¤úbœ nq bv| 

eq \o((,M) †`Iqv Av‡Q, 

K…wÎg DcMÖ‡ni †eM, v = 7.5 kms–1 = 7.5 ( 103 ms–1
c„w_exi fi, M = 6 ( 1024 kg

c„w_exi e¨vmva©, R = 6400 km = 6.4 ( 106 m

Rvbv Av‡Q, gnvKl©xq aª“eK, G = 6.673 ( 10–11 Nm2kg–2
†ei Ki‡Z n‡e, K…wÎg DcMÖ‡ni D”PZv, h = ?

Avgiv Rvwb, v = eq \r(\f(GM,R + h))
( h 
= eq \f(GM,v2) – R 


= eq \f(6.673 ( 10–11 ( 6 ( 1024,(7.5 ( 103)2) – 6.4 ( 106

= 7.179 ( 105 m (Ans.)

eq \o((,N) c„w_exi PZzw`©‡K †h K…wÎg DcMÖ‡ni AveZ©bKvj 24 NÈv, d‡j f‚c„ô n‡Z ch©‡e¶YKv‡j GwU‡K me©`vB w¯’i g‡b nq, Zv‡K f‚-w¯’i DcMÖn e‡j| 

K…wÎg DcMÖnwUi ch©vqKvj,

T 
= 2( eq \r(\f((R + h)3,GM))

= 2 ( 3.1416 ( eq \r(\f((6.4 ( 106m + 7.179 ( 105m)3,6.673 ( 10–11 Nm2kg–2 ( 6 ( 1024 kg))

= 5963.1 sec ( 86400 sec (= 24 hr)

myZivs K…wÎg DcMÖnwU f‚-w¯’i DcMÖn bq|

eq \o((((,cÖkœ(7) Avgiv Rvwb 45( A¶vs‡k Ges mgy`ª mgZ‡j AwfKl© Z¡i‡Yi gvb 9.8ms–2 Ges c„w_exi e¨vmva© R = 6.4 ( 106 m, c„w_exi AvwýK MwZi Rb¨ ch©vKvj T = 24 hr.s 

[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]

K.
KvR kw³ Dccv`¨ wee„Z Ki|
1

L.
KLbI mgy`ª mgZj †_‡K †Kvb e¯‘ †K v = 11.2kms–1  †e‡M wb‡¶c Kiv m¤¢e? 
2

M.
XvKvi  eq \b(23\f(1(,2)) A¶vsk) AwfKl©R Z¡i‡Yi gvb wbY©q Ki( DÏxcK e¨envi K‡i|
3

N.
(g (r)  †jLwPÎ AsKb K‡i cÖ‡qvRbxq mgxKiYmn AwfKl©R Z¡iY g wKfv‡e c„w_exi †K›`ª †_‡K `~iZ¡ r-Gi mv‡_ cwiewZ©Z nq Av‡jvPbv Ki|
4

7 bs cÖ‡kœi DËi

eq \o((,K) KvR kw³ Dccv`¨wU n‡jv( †Kv‡bv e¯‘i Ici evwn¨K ej cÖ‡qv‡Mi gva¨‡g †h cwigvY KvR Kiv nq Zv MwZkw³ cwieZ©‡bi mgvb| 

eq \o((,L) c„w_ex‡Z mgy`ª mgZ‡j g-Gi gvb = 9.8 ms–2; Avgiv Rvwb c„w_exi e¨vmva©, R = 6.4 ( 106m, myZivs mgy`ª mgZj n‡Z †Kv‡bv 
myZivs mgy`ª mgZj †_‡K †Kv‡bv e¯‘‡K 11.2kms–1 †e‡M wb‡¶c Ki‡j Zv c„w_exi AwfK‡l©i cÖfve KvwU‡q gnvk~‡b¨ P‡j hv‡e| A_©vr mgy`ª mgZj †_‡K †Kv‡bv e¯‘‡K v = 11.2 kms–1  †e‡M wb‡¶c Kiv m¤¢e| Z‡e G‡¶‡Î e¯‘wU‡K Avi †diZ cvIqv hv‡e bv, KviY GwU f‚-c„‡ô Avi Avm‡e bv|  

eq \o((,M) †`Iqv Av‡Q, 

(1 = 45( A¶vs‡k AwfKl©R Z¡i‡Yi gvb, g1 = 9.8 ms–2 c„w_exi e¨vmva©, R = 6.4 ( 106m 

( XvKvq AwfKl©R Z¡i‡Yi gvb, g2 = g ( (2 R cos2 (2 

= 9.817ms–2 (  eq \b(\f(2(,86400 sec))2 ( 6.4 ( 106m ( (cos 23.5()2 

= 9.817ms–2 0.02846ms–2 

= 9.78854 ms–2 (Ans.) 

eq \o((,N) c„w_exi Af¨š—‡i †Kv‡bv ¯’vb hw` †K›`ª n‡Z r `~i‡Z¡ Aew¯’Z nq Z‡e Zv c„w_exi c„ô n‡Z (R(r) `~i‡Z¡ Aew¯’Z| GLv‡b R n‡jv c„w_exi e¨vmva© D³ ¯’v‡b AwfKl©R Z¡iY wbY©‡qi Rb¨ r e¨vmv‡a©i †MvjK we‡ePbv Ki‡Z n‡e|

G †Mvj‡Ki c„‡ô (A_©vr D³ we‡ePbvaxb ¯’v‡b)


[image: image13.png]



AwfKl©R Z¡iY, g =   eq \f(GM(,r2)  =  eq \f(G \f(4,3) (r3(,r2) 
=  eq \f(4,3) ( Gr( 

G, ( aª“egv‡bi nIqvq g ( r 

A_©vr c„w_exi Af¨š—‡i †Kv‡bv ¯’v‡bi AwfKl©R Z¡iY, c„w_exi †K›`ª n‡Z H ¯’v‡bi `~i‡Z¡i mgvbycvwZK|

c„w_ex c„‡ô AwfKl©R Z¡iY m‡e©v”P| c„w_exi (evqygÛ‡j A_ev gnvk~‡b¨) †Kv‡bv ¯’v‡bi `~iZ¡ hw` c„w_exi †K›`ª †_‡K r nq, Zvn‡j H ¯’v‡b AwfKl©R Z¡iY, g =   eq \f(GM,r2) 
G,M aª“egv‡bi nIqvq g (   eq \f(1,r2)  

myZivs, g -r ev AwfKl©R Z¡iY ebvg c„w_exi †K›`ª n‡Z †Kv‡bv ¯’v‡bi `~iZ¡Õ †jLwP‡Î wbæiƒc:


[image: image2.emf] 
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A_©vr, c„w_exi †K›`ª n‡Z c„w_exi c„ô ch©š— g- Gi gvb mij ˆiwLK evo‡Z _v‡K Ges AZtci g Gi gvb c„w_exi †K›`ª n‡Z `~i‡Z¡i e‡M©i e¨¯—vbycvwZK e‡j c„w_exc„ô n‡Z hZ Dc‡i hv hvIqv hvq g Gi gvb ZZ Kg‡Z _v‡K| myZivs c„w_exi c„‡ô AwfKl©R Z¡i‡Yi gvb me©vwaK|

eq \o((((,cÖkœ(8) GKwU †m‡KÛ †`vjK‡K cvnv‡oi cv`‡`‡k wb‡q †M‡j mwVK mgq †`q wKš‘ cvnv‡oi P‚ovq wb‡q †M‡j †mwU NÈvq 30 †m‡KÛ mgq nvivq|
[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, e¸ov]

K.
Zvr¶wYK †eM Kv‡K e‡j?
1

L.
mij †`vj‡Ki †KŠwYK we¯—vi 5( Gi g‡a¨ ivLv nq †Kb?
2

M.
cvnv‡oi P‚ovq mij †`vj‡Ki †`vjbKvj †ei Ki|
3

N.
DÏxc‡Ki Z‡_¨i wfwË‡Z cvnv‡oi D”PZv wbY©q Kiv m¤¢e wKbvÑ MvwYwZKfv‡e e¨vL¨v Ki|
4

8 bs cÖ‡kœi DËi

eq \o((,K) mgq e¨eavb k~‡b¨i KvQvKvwQ n‡j wbw`©ó w`‡K †Kv‡bv e¯‘i mi‡Yi nvi‡K Zvr¶wYK †eM e‡j|

eq \o((,L) mij †`vj‡Ki †KŠwYK we¯—vi 4( Gi g‡a¨ ivLv nq, KviY mij †`vj‡Ki MwZ‡K †`vj MwZ ev ¯ú›`b MwZ Z_v mij Qw›`Z ¯ú›`b MwZiƒ‡c we‡ePbv Ki‡Z PvB‡j Gi MwZc_ mij‰iwLK nIqv Ri“ix| ZLb †KŠwYK we¯—vi ¯^í (AbwaK 4() n‡Z eva¨, KviY AwaK †KŠwYK we¯—v‡ii †¶‡Î mij †`vj‡Ki MwZc_ e„ËvKvi n‡q c‡o| GQvov mij †`vj‡Ki †`vjbKv‡ji mgxKiY  eq \b\bc(T = 2( \r(\f(L,g))) cÖwZcv`bKv‡jI Gi †KŠwYK we¯—vi AbwaK 4(-Giƒc we‡ePbv Kiv nq| 

eq \o((,M) †`Iqv Av‡Q,

cvnv‡oi cv`‡`‡k †`vjbKvj, T1 = 2sec 

cvnv‡oi cv`‡`‡k N›Uvq wUK ev Aa©‡`vjb †`q,

G mgxKi‡Y t aª“egv‡bi n‡j (†hgb, GK NÈv mgqKv‡ji Rb¨)

TN = aª“eK  ( T1N1 = T2N2
( T2 =  eq \f(T1N1,N2) =  eq \f(2 sec ( 3600,3570) = 2.017 sec

( cvnv‡oi P‚ovq mij †`vj‡Ki †`vjbKvj 2.017 sec (Ans.) 
eq \o((,N) cvnv‡oi cv`‡`‡k AwfKl©R Z¡iY g Ges cvnv‡oi kx‡l© AwfKl©R Z¡iY g( n‡j,

T I T( n‡j,  eq \f(T,T() =  eq \r(\f(g(,g))  [ mij ‡`vj‡Ki Z¡i‡Yi m~Îvbymv‡i] ....(ii)

  (i) I (ii) n‡Z cvB,  eq \f(T,T() = 2  eq \r()
=  eq \f(R,R + h) 
ev,  eq \f(R + h,R) =  eq \f(T(,T) =  eq \f(2.017 sec, 2 sec) = 1.0085

myZivs, cvnv‡oi D”PZv 54400m

AZGe, DÏxc‡Ki Z‡_¨i wfwË‡Z cvnv‡oi D”PZv wbY©q Kiv m¤¢e|

eq \o((((,cÖkœ(9) 

[image: image3.emf]   
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[e¸ov K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, e¸ov]

[c„w_exi fi = 6 ( 1024kg; c„w_exi e¨vmva©, R = 6.4 ( 106m]
K.
gyw³‡eM Kv‡K e‡j?
1

L.
AwfKl©R ej Amsi¶Ykxj ej bqÑ e¨vL¨v Ki|
2

M.
K…wÎg DcMÖnwUi ˆiwLK †eM KZ?
3

N.
DcMÖnwU‡K c„w_ex c„ô †_‡K 800km miv‡j †mwUi cwiågYKv‡ji †Kv‡bv cwieZ©b NU‡e wKÑ e¨vL¨v Ki|
4

9 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv MÖn, DcMÖn, b¶Î Z_v †h †Kv‡bv gnvRvMwZK e¯‘L‡Êi c„ô n‡Z †Kv‡bv e¯‘‡K †h †Kv‡bv w`‡K b~¨bZg †h †e‡M wb‡¶c Ki‡j GwU Avi H gnvRvMwZK e¯‘LÊwUi wbKU wd‡i Av‡m bv, Zv‡K H e¯‘ L‡Êi c„‡ô gyw³‡eM e‡j|

eq \o((,L) AwfKl©R e‡ji †¶‡Î (field) ‡Kv‡bv e¯‘‡K †h †Kv‡bv c‡_ Nywi‡q cybivq Avw` Ae¯’v‡b Avbv n‡j D³ ej Øviv K…ZKvR k~b¨ nq| AwfKl©R e‡ji w`K Ges ej Øviv K…ZKvR e¯‘i MwZc‡_i Ici wbfi K‡i bv, †Kej Ae¯’v‡bi Ici wbf©i K‡i| G e‡ji †¶Î AcPqg~jK cÖfve n‡Z gy³| ZvB AwfKl©R ej Amsi¶Ykxj ej bq, eis GwU GKwU msi¶Ykxj ej| 

eq \o((,M) †`Iqv Av‡Q,

c„w_exi fi, M = 6 ( 1024 kg

c„w_exi e¨vmva©, R = 6.4 ( 106m

f‚c„ô n‡Z K…wÎg DcMÖ‡ni D”PZv, h = 690 km = 6.9  ( 105m

Rvbv Av‡Q, gnvKlx©q aª“eK, G = 6.673 ( 10(11 Nm2kg(2
†ei Ki‡Z n‡e, K…wÎg DcMÖnwUi `ª“wZ, v = ?

Avgiv Rvwb, v =  eq \r(\f(GM,R + h)) 
=  eq \r(\f(6.673 ( 10(11 Nm2kg(2 ( 6 ( 1024 kg, 6.4 ( 106m + 6.9 ( 105m)) 
= 7515 ms(1 (Ans.) 
eq \o((,N) DÏxc‡K ewY©Z Ae¯’vq DcMÖnwUi cwiågYKvj T  n‡j, 

v =  eq \f(2( ( R + h),T) 
( T =  eq \f(2((R + h),v) =  eq \f(2 ( 3.1416 ( (6.4 ( 106m + 6.9 ( 105m), 7515 ms(1) 
= 5928 sec
DcMÖnwU‡K c„w_ex c„ô †_‡K 800 km ev 8 ( 105m miv‡j A_©vr 
h( = 6.9 ( 105m + 8 ( 105 m = 14.9 ( 105 m n‡j cwiewZ©Z ˆiwLK `ª“wZ,


= 7123.6ms–1
†m‡¶‡Î c„w_exi PZzw`‡K DcMÖnwUi AveZ©bKv‡ji gvb,

T( =  eq \f(2((R + h),v)

=  eq \f(2 ( 3.1416 ( (6.4 ( 106m + 14.9 ( 105m),7123.6ms–1)  

= 6959.2sec
†h‡nZz 6959.2 sec ( 5928 sec

( T( ( T, Dciš‘ T( > T

myZivs, DcMÖnwU‡K c„w_exc„ô †_‡K 800 km miv‡j Gi cwiågYKv‡ji cwieZ©b NU‡e, e¯‘Z: ZLb cwiågYKv‡ji gvb e„w× cv‡e|

eq \o((((,cÖkœ(10) †hvMv‡hvM m¨v‡UjvB‡Ui gva¨‡gB c„w_ex AvR nv‡Zi gy‡Vvq G‡m‡Q| AvMvgx 2017 mv‡j gnvKv‡k cÖ_g m¨v‡UjvBU (e½eÜy m¨v‡UjvBU) Dr‡¶c‡Yi wbwg‡Ë evsjv‡`‡k c„w_exi c„ô n‡Z 36000 km DPzu‡Z cvwKs Kiv n‡Z cv‡i| (c„w_exi fi 6 ( 1024 kg Ges e¨vmva© 6.4 ( 103 km|) 
[`wbqv K‡jR, XvKv]

K.
AKvh©Ki †f±‡ii msÁv `vI|
1

L.
mv›`ªZvi mvnv‡h¨ c¨vivmyU Av‡ivnxi wbivc` AeZiY (e¨vL¨v K‡iv|
2

M.
e½eÜy m¨v‡UjvBUwU KZ ˆiwLK †e‡M c„w_ex‡K cÖ`w¶Y Ki‡e? 
3

N.
DÏxc‡K D‡j­wLZ m¨v‡UjvBUwU f‚-w¯’i m¨v‡UjvBU n‡e bv f‚-Aw¯’i m¨v‡UjvBU n‡e? †Zvgvi DË‡ii ¯^c‡¶ MvwYwZK we‡k­lY `vI|
4

10 bs cÖ‡kœi DËi

eq \o((,K) †h †f±‡ii Avw`we›`y Ges cÖvš—we›`y GKB _v‡K bvj Zv‡K †f±i ev AKvh©Ki †f±i e‡j|

eq \o((,L) wegvb n‡Z c¨vivmy¨U †hv‡M AeZi‡Yi mgq c¨vivmy¨UwU Ly‡j w`‡j GwU wecixZ w`‡K cÖevwnZ evqyi ms¯ú‡k© Av‡m| Ab¨ K_vq, c¨vvmy¨UwU‡K evZvm AvU‡K a‡i| c¨vivmy¨‡Ui †¶Îdj †ewk nIqvq wbDU‡bi F = (A  eq \f(dv,dy) m~Îvbymv‡i Gi Ici cÖevnx Nl©Y ej ev evZv‡mi mv›`ªZv RwbZ evavej AZ¨š— †ewk gv‡bi nq| ZvQvov cÖ_g w`‡K c¨vivmy¨Umn Av‡ivnx Zxeª †e‡M  wb‡P bvg‡Z ïi“ Kivq F ( dv m~Îvbymv‡i Gi Ici mv›`ªZv e‡ji cwigvbI nq †ewk| ZvB evqyi ga¨ w`‡q AeZiYKv‡j c¨vivmy¨U Av‡ivnx Lye †ewk MwZ †eM AR©b Ki‡Z cv‡i bv| d‡j Av‡ivnx wbivc‡` gvwU‡Z †b‡g Avm‡Z m¶g nq|  

eq \o((,M) GLv‡b,
c„w_exi fi, m = 6 ( 1024 kg


c„w_exi e¨vmva©, R = 6.4 ( 103 km = 6.4 ( 106m


m¨v‡UjvB‡Ui D”PZv, h = 36000 ( 103m


gnvKl©xq aª“eK, G = 6.673 ( 10(11 Nm2 kg(2

m¨v‡UjvB‡Ui †eM, ( = ?

Avgiv Rvwb, ( =  eq \r(\f(GM,R + h)) 

=  eq \r(\f(6.673 ( 10(11 ( 6 ( 1024,6.4 ( 106 + 36000 ( 103)) 

= 3073ms(1  (Ans.)

eq \o((,N) DÏxcK g‡Z, c„w_exi fi, M = 6 ( 1024kg


Ges e¨vmva©, R = 6.4 ( 103 km = 6.4 ( 106m 


f‚-c„ô n‡Z cÖ¯—vweZ D”PZv, h = 36000 km 


= 3.6 ( 107m 

Rvbv Av‡Q, gnvKl©xq aª“eK, G = 6.673 ( 10–11 Nm2 kg–2 

D³ D”PZvq ¯’vcb Ki‡j c„w_exi PZzw`©‡K DcMÖnwUi AveZ©bKvj n‡e, T =  eq \f(2( (R + h)\s\up5(\f(3,2)),\r(GM)) 

myZivs, DÏxc‡K D‡j­wLZ m¨v‡UjvBUwU f‚-w¯’i m¨v‡UjvBU n‡e bv| 

eq \o((((,cÖkœ(11) gnvk~b¨Pvixiv hLb †Lqvhv‡b c„w_ex †_‡K GKwU wbw`©ó D”PZvq e„ËvKvi c‡_ cÖ`w¶Y K‡i ZLb e„ËvKvi MwZi Rb¨ c„w_exi †K‡›`ªi w`‡K H D”PZvq AwfKl©R Z¡i‡Yi gv‡bi mgvb gv‡bi Z¡iY m„wó nq| d‡j gnvk~b¨Pvixiv IRbnxbZv Abyfe K‡i| c„w_ex c„ô n‡Z Aí D”PZvq Ges f‚-c„‡ôi mgvš—iv‡j GKwU D‡ovRvnvR 3 kms(1 †e‡M PjwQj| D‡ovRvnv‡Ri me‡P‡q †cQ‡bi wm‡U emv wQj 50 kg f‡ii GKRb hvÎx|

[miKvwi AvwRRyj nK K‡jR, e¸ov]

K.
mv›`ªZvsK Kv‡K e‡j?
1

L.
ˆKwkK bj †e‡q cvwb Dc‡i DV‡jI cvi` wb‡P bv‡g †Kb e¨vL¨v Ki|
2

M.
D‡ovRvnv‡Ri H hvÎxi AvcvZ IRb KZ n‡e wbY©q Ki|
3

N.
D‡ovRvnvRwU KZ †e‡M MwZkxj _vK‡j hvÎxiv IRbnxbZv Abyfe Ki‡e MvwYwZK we‡k­lY Ki|
4

11 bs cÖ‡kœi DËi

eq \o((,K) wbw`©ó ZvcgvÎvq †Kv‡bv cÖevnxi `ywU ¯—‡ii g‡a¨ †e‡Mi bwZ GKK ivL‡Z cÖevnx ¯—‡ii cÖwZ GKK †¶Îd‡j †h ¯úk©Kxq e‡ji cÖ‡qvRb nq Zv‡K H ZvcgvÎvq H cÖevnxi mv›`ªZv¼ e‡j| 

eq \o((,L) ˆKwkK bj †e‡q cvwb Dc‡i I‡V, Gi KviY n‡jv cvwb AYymg~‡ni ga¨Kvi mskw³ e‡ji Zzjbvq cvwb AYy I KvP AYyi ga¨Kvi AvmÄb ej e„nËi gv‡bi| wKš‘ ˆKwkK bj †e‡q cvi` wb‡P bv‡g KviY cvi` AYymg~‡ni ga¨Kvi mskw³ ej A‡c¶v cvi` AYy I KvP AYyi ga¨Kvi AvmÄb ej ¶z`ªZi gv‡bi| 

eq \o((,M) †`Iqv Av‡Q,

hvÎxi fi, m = 50 kg

D‡ovRvnv‡Ri †eM, v = 3 kms(1 = 3000 ms(1
Rvbv Av‡Q, c„w_exi e¨vmva©, R = 6.4 ( 106 m

Ges f‚c„‡ô ev Gi mwbœK‡U AwfKl©R Z¡iY, g = 9.8 ms(2
= 70.3 N

H hvÎxi AvcvZ IRb = cÖK…Z IRb ( †K›`ªwegyLx ej

= 490 N ( 70.3 N = 419.7N (Ans.)

eq \o((,N) g‡b Kwi, D‡ovRvnvRwU v ‡e‡M MwZkxj _vK‡j hvÎxiv IRbnxbZv Abyfe Ki‡e Ges †Kv‡bv GKRb hvÎxi fi m

Zvi cÖK…Z IRb = mg

Ges AYyf‚Z †K›`ªwegyLx ej =  eq \f(mv2,R) ( R = c„w_exi e¨vmva© = e„ËvKvi c‡_i e¨vmva©)

IRbnxb Ae¯’vq, mg =  eq \f(mv2,R) 
( v =  eq \r(gR) =  eq \r(9.8 ms(2 ( 6.4 ( 106 m) = 7919.6 ms(1
myZivs, D‡ovRvnvRwU 7919.6 ms(1 †e‡M MwZkxj _vK‡j hvÎxiv IRbnxbZv AYyfe Ki‡e|
eq \o((((,cÖkœ(12) weÁvb wefv‡Mi GKRb QvÎ 0.003 m e¨vmv‡a©i GKwU e‡ei mv‡_ 99 cm ˆ`‡N©¨i myZv jvwM‡q mij‡`vjK ˆZix Ki‡jb hv webv evavq Gw`K Iw`K `yj‡Z cv‡i| †`vjKwU wb‡q wZwb Kqjv Lwbi †fZi cÖ‡ek Ki‡jb| wZwb j¶¨ Ki‡jb, Lwbi hZ Mfx‡i hv‡”Qb †`vjKwU ZZ ax‡i `yj‡Q| g = 9.8 ms–2
[nwjµm K‡jR, XvKv]

K.
`kv Kv‡K e‡j?
1

L.
`ywU mij †`vj MwZ m¤úbœ KYvi we¯—vi I K¤úvsK mgvb| wKš‘ Zv‡`i `kvi g‡a¨ cv_©K¨ (/2| G‡`i mgq miY †jL AsKb Ki|
2

M.
DÏxc‡Ki †`vjKwUi †`vjbKvj KZ?
3

N.
Lwbi †fZi ax‡i ax‡i `yj‡Z _vKv †`vjKwU wK GKmgq †_‡g hv‡e? Ñ †Zvgvi gZvg‡Zi ¯^c‡¶ hyw³ `vI| (evZv‡mi evav AMÖvn¨ Ki|)
4

12 bs cÖ‡kœi DËi

eq \o((,K) mij Qw›`Z ¯ú›`bMwZm¤úbœ †Kv‡bv KYvi †h‡Kv‡bv gyn~‡Z©i MwZi mg¨K Ae¯’v (miY, †eM, Z¡iY) cÖKvkKvix ivwk‡K `kv e‡j|

eq \o((,L) mij †`vjMwZm¤úbœ `ywU KYvi we¯—vi I K¤úv¼, wKš‘ Zv‡`i g‡a¨ `kv cv_©K¨ eq \f((,2) n‡j G‡`i miY-mgq †jL wbæiƒc :


eq \o((,M) †`Iqv Av‡Q, myZvi ˆ`N©¨, l = 99cm = 0.99m

e‡ei e¨vmva©, r = 0.003m

( mij †`vj‡Ki Kvh©Kix ˆ`N©¨, L = ( + r = 0.99m + 0.003m 


= 0.993 m

Rvbv Av‡Q, AwfKl©R Z¡iY, g = 9.8 ms–2
†ei Ki‡Z n‡e, †`vjbKvj, T = ?

Avgiv Rvwb,


T = 2( eq \r(\f(L,g)) = 2 ( 3.1416 ( eq \r(\f(0.993m,9.8ms–2)) = 2 sec (Ans.)

eq \o((,N) Lwbi wfZi ax‡i ax‡i `yj‡Z _vKv †`vjKwU GKmgq †_‡g hv‡e| e³‡e¨i ¯^c‡¶ hyw³ wbæiƒc :

f‚c„ô n‡Z d MfxiZvi AwfKl©R Z¡i‡Yi gvb,

gd = g eq \b(1 – \f(d,R)); GLv‡b g n‡jv f‚c„‡ô AwfKl©R Z¡iY Ges R n‡jv c„w_exi e¨vmva©|

Ic‡iv³ mgxKiY n‡Z ¯úóZ †h, d-Gi gvb hZ ev‡o gd Gi    gvb Z‡Zv K‡g| AwfKl©R Z¡i‡Yi gvb K‡g †M‡j mij †`vj‡Ki T = 2( eq \r(\f(L,g)) m~Îvbymv‡i †`vjbKv‡ji gvb evo‡Z _v‡K| ZLb †`vjKwU c~‡e©i Zzjbvq ax‡i †`vj w`‡Z _v‡K|

d = R n‡j A_©vr c„w_exi †K‡›`ª gd = g eq \b(1 – \f(R,R)) = 0

g = 0 n‡j T = 2( eq \r(\f(L,0)) = (; †`vjbKvj Amxg nIqv gv‡b †`vjKwU Kvh©Z †_‡g hvIqv|

myZivs Lwbi †fZi ax‡i ax‡i `yj‡Z _vKv †`vjKwU GKmgq †_‡g hv‡e| 

eq \o((((,cÖkœ(13) GKwU †m‡KÛ †`vj‡Ki Kvh©Kix ˆ`N©¨ A I B ¯’v‡b h_vµ‡g 98cm I 94cm|

[†m›U †Rv‡md †m‡KÛvix ¯‹zj GÛ K‡jR, XvKv]

K.
kw³i mgwefvRb bxwZ wee„Z Ki|
1

L.
mij Qw›`Z MwZi ˆewkó¨ D‡j­L Ki|
2

M.
A ¯’v‡b AwfKl©R Z¡i‡Yi gvb KZ?
3

N.
50kg f‡ii GKwU e¯‘‡K B n‡Z A †Z wb‡j Gi IR‡bi kZKiv n«vm ev e„w× m¤ú‡K© †Zvgvi gZvgZ `vI| 
4

13 bs cÖ‡kœi DËi

eq \o((,K) kw³i mgwefvRb bxwZwU n‡jvÑ †Kv‡bv MZxq ms¯’vi †gvU kw³ Zvcxq mvg¨ve¯’vq cÖwZwU ¯^vaxbZvi gvÎvi g‡a¨ mgfv‡e ew›UZ nq Ges cÖwZwU ¯^vaxbZvi gvÎvi kw³i cwigvY = eq \f(1,2)kT|

eq \o((,M) †`Iqv Av‡Q, A ¯’v‡b Kvh©Kix ˆ`N©¨, LA = 98 cm = 0.98 m 

†`vjbKvj, T = 2 sec

†ei Ki‡Z n‡e, A ¯’v‡b AwfKl©R Z¡iY, gA = ?

Avgiv Rvwb, T = 2 ( eq \r(\f(L,g))
( gA = 4(2 eq \f(LA,T2) = 4 ( 9.87 ( eq \f(0.98m,(2sec)2) = 9.673 ms–2 (Ans.)

eq \o((,N) B ¯’v‡b †m‡KÛ †`vj‡Ki (T = 2 sec) Kvh©Kix ˆ`N©¨, LB = 94 cm = 0.94 m

( B ¯’v‡b AwfKl©R Z¡iY, gB = 4(2 eq \f(LB,T2) = 4 ( 9.87 ( eq \f(0.94m,(2sec)2) = 9.28 ms–2
†h‡nZz A ¯’v‡b AwfKl©R Z¡iY Ges IRb †ewk|

( D³ ¯’vbvš—‡i IR‡bi kZKiv e„w× = eq \f(WA – WB,WB) ( 100%

= eq \b(\f(WA,WB) – 1) ( 100%
=  eq \b(\f(mgA,mgB) – 1) ( 100%


= eq \b(\f(gA,gB) – 1) ( 100%


= eq \b(\f(9.673 ms–2,9.28 ms–2) – 1) ( 100%


= 4.23%

eq \o((((,cÖkœ(14) c„w_ex c„‡ô 2 kg f‡ii GKwU e¯‘i IRb 19.6 N| c„w_exi fi  2 ( 1024 kg Ges e¨vmva© 4.4 ( 106 m|

[XvKv Bg‡cwiqvj K‡jR, XvKv]

K.
gnvKl©xq wefe Kv‡K e‡j?
1

L.
†gi“ AÂ‡j g Gi gvb †ewk †Kb?
2

M.
e¯‘wU KZ D”PZvq DV‡j Gi IRb f‚-c„‡ôi IR‡bi 15% K‡g hv‡e wbY©q Ki|
3

N.
fi AcwiewZ©Z †i‡L c„w_exi e¨vmva© 2% K‡g †M‡j f‚-c„‡ô g Gi gv‡bi kZKiv KZ cwieZ©b n‡e MvwYwZK we‡k­lY Ki| 
4

14 bs cÖ‡kœi DËi

eq \o((,K) Amxg `~iZ¡ †_‡K GKK f‡ii †Kvb e¯‘‡K gnvKl©xq †¶‡Îi †Kvb we›`y‡Z Avb‡Z gnvKl©xq ej Øviv m¤úbœ Kv‡Ri cwigvY‡K H we›`yi gnvKl©xq wefe e‡j|

eq \o((,L) c„w_exi AvK…wZ I AvwýK MwZi Rb¨ †gi“ AÂ‡j g Gi gvb †ewk nq|

c„w_exi AvK…wZi Rb¨: c„w_exi AvK…wZ mylg †MvjK bv nIqvq welye AÂ‡j c„w_exi e¨vmva© me‡P‡q †ewk Ges †gi“ AÂ‡j me‡P‡q Kg| †h‡nZz g Gi gvb e¨vmv‡a©i Dci wbf©ikxj ZvB †gi“‡Z g Gi gvb m‡e©v”P| 

c„w_exi AvwýK MwZi Rb¨: c„w_exi AvwýK MwZi Rb¨ †Kvb ¯’v‡b g Gi gvb,

( †gi“‡Z g Gi gvb me‡P‡q †ewk| 
eq \o((,M) GLv‡b, c„w_exi e¨vmva©, R = 6.4 ( 106 m

e¯‘i fi, m = 2 kg

f‚-c„‡ô e¯‘wUi IRb, W = 19.6 N

awi, f‚-c„ô †_‡K h D”PZvi e¯‘wUi IRb,

W( = W – W Gi 15%


= eq \b(19.6 – 19.6 ( \f(15,100)) N


= 16.66 N

Avevi, 

f‚c„‡ô AwfKl©R Z¡iY g Gi h D”PZvq AwfKl©R Z¡iY g( n‡j,

eq \f(g(,g) = eq \f(R2,(R + h)2)
ev, eq \f(mg,mg()=  eq \f((R + h)2,R2) 
ev, eq \f(W,W() = eq \f((R + h)2,R2) = eq \b(1 + \f(h,R))2 
ev,  eq \r(\f(W,W()) = 1 +  eq \f(h,R) 
ev,  eq \f(h,R)  =  eq \r(\f(W,W()) ( 1
ev, h =  eq \b(\r(\f(W,W()) ( 1) R


= eq \b(\r(\f(19.6,16.66)) ( 1) ( 6.4 ( 106m

 h = 5.42 ( 105m
AZGe, e¯‘wU 5.42 ( 105m D”PZvq DV‡j Gi IRb f‚c„‡ôi IR‡bi 15% K‡g hv‡e|

eq \o((,N) GLv‡b, c„w_exi e¨vmva© = R

e¨vmva© 1% K‡g †M‡j cwiewZ©Z e¨vmva©,

R( = R – R Gi 1%


= R – R ( eq \f(1,100)

= eq \f(99,100) R


= 0.99 R

f‚-c„ô AwfKl©R Z¡iY = g

cwiewZ©Z AwfKl©R Z¡iY = g(
Avgiv Rvwb,

g = eq \f(GM,R2)
( g ( eq \f(1,R2)
A_©vr, g Gi gvb e„w× cv‡e = g( – g


= 1.0203g – g


= 0.0203g


= 2.03% g

A_©vr, g Gi gvb kZKiv 2.03 fvM e„w× cv‡e| (Ans.)

eq \o((((,cÖkœ(15)

[XvKv wmwU K‡jR, XvKv]

K.
gyw³ †eM wK?
1

L.
gnvk~b¨hv‡bi wfZ‡i cvwb fwZ© M­vm Dcyo Ki‡jI cvwb c‡o bv †Kb?
2

M.
'B' Ae¯’v‡b gnvKl©xq cÖvej¨ wbY©q Ki?
3

N.
GKwU †m‡KÛ †`vjK‡K 'B' Ae¯’vb n‡Z 'A' Ae¯’v‡b wb‡q Avmv n‡j †`vjbKv‡ji wKiƒc cwieZ©b n‡e Ges w`‡b KZ mgq nviv‡eÑ we‡k­lY Ki|
4

15 bs cÖ‡kœi DËi

eq \o((,K) †h †e‡M †Kvb e¯‘‡K Lvov Dc‡ii w`‡K wb‡¶c Ki‡j Zv Avi c„w_ex‡Z wd‡i Av‡m bv Zv‡K gyw³ †eM e‡j|

eq \o((,L) gnvk~b¨hv‡b mewKQz IRbnxb Ae¯’vq _v‡K| GB IRbnxbZvi Rb¨ gnvk~b¨hv‡b cvwbi M­vm Dcyo K‡i ai‡jI cvwb c‡o bv| KviY ZLb cvwbi Dci wb‡Pi w`‡K †Kvb ej KvR K‡i bv| 

eq \o((,M) †`Iqv Av‡Q, c„w_exi fi M = 6 ( 1024 kg

B we›`yi `~iZ¡ R = 6400km = 6400000 m

B Ae¯’v‡b gnvKl©xq cÖvej¨ E = ?

Avgiv Rvwb, E = eq \f(GM,R2)
ev, E = eq \f(6.673 ( 10–11 ( 6 ( 1024,(6400000)2)
( E = 9.77 Nkg–1 (Ans.)

eq \o((,N) c„w_exi †K›`ª n‡Z B Ae¯’v‡bi `~iZ¡, RB = R

( c„w_exi †K›`ª n‡Z A Ae¯’v‡bi `~iZ¡, RA = eq \f(R,2)

B Ae¯’v‡b †`vj‡Ki †`vjbKvj, TB = 2 Sec

(
A Ae¯’v‡b †`vj‡Ki †`vjbKvj,
 = TA (awi)

Avgiv Rvwb, g = eq \f(GM,R2)
( gB = eq \f(GM,RB2)
	ev, gB = eq \f(6.673 ( 10–11 ( 6 ( 1024,(6.4 ( 106)2)
( gB = 9.7749 ms–2
Avevi,

gA = gB eq \b(1 – \f(h,RB))
ev, gA = 9.7749 ( eq \b(1 – \f(3.2 ( 106,6.4 ( 106))
( gA = 4.887 ms–2
	GLv‡b,


R = 6.4 ( 106m


M = 6 ( 1024kg


h = eq \b(R – \f(R,2))

= eq \f(R,2)

= eq \f(6.4 ( 106,2) m


= 3.2 ( 106m


Avevi,

T = 2( eq \r(\f(L,g))
( eq \f(TA,TB) = eq \r(\f(gB,gA))
( TA = 2.83 Sec

( †`vjKwU‡K B n‡Z A Ae¯’v‡b Avb‡j †`vjb Kvj (2.83 – 2) sec ev 0.83 sec e„w× cv‡e| 

eq \o((((,cÖkœ(16) f‚-c„ô †_‡K GKLÛ cv_i‡K GKwU Lwbi Af¨vš—‡i †bqv n‡jv| Lwb‡Z Gi IRb cwigvc K‡i †`Lv †Mj †h Zv f‚-c„‡ôi Dc‡i cwigvcK…Z IR‡bi †P‡q Kg| c„w_exi Mo e¨vmva© R = 6.4 ( 106 m fi M = 6 ( 1024 kg Ges G = 6.673 ( 10–11 Nm2kg–2|
[KvigvB‡Kj K‡jR, iscyi]

K.
gyw³‡eM Kv‡K e‡j?
1

L.
KvíwbK myo‡½i c‡_ 2 †KwR f‡ii †Kvb e¯‘‡K c„w_exi †K‡›`ª †bqv n‡jv, Gi IRbnxbZv e¨vL¨v Ki| 
2

M.
c„w_exc„ô †_‡K KZ MfxiZvq AwfKl©R Z¡iY c„w_ex c„‡ôi AwfKl©R Z¡i‡Yi A‡a©K n‡e?
3

N.
DÏxc‡Ki e¯‘wUi IRb †h MfxiZvq A‡a©K nq, f‚-c„ô †_‡K H D”PZvq e¯‘wUi IRb A‡a©K n‡e wK? MvwYwZKfv‡e we‡k­lY Ki|
4

16 bs cÖ‡kœi DËi

eq \o((,K) †Kvb e¯‘‡K me©wbæ †h †e‡M c„w_ex n‡Z k~‡b¨ wb‡¶c Ki‡j Zv Avi c„w_ex‡Z wd‡i Av‡m bv Zv‡K gyw³‡eM e‡j| 

eq \o((,L) Avgiv Rvwb, e¯‘i IRb = e¯‘i fi ( AwfKl©R Z¡iY| DÏxc‡Ki 2 kg f‡ii e¯‘wU‡K c„w_exi †K‡›`ª wb‡j Zvi Dci AwfKl©R Z¡iY k~b¨ nq| GRb¨ c„w_exi †K‡›`ª e¯—ywUi IRbI k~b¨ nq| A_©vr e¯‘wU IRbnxbZv Abyfe K‡i| 
eq \o((,M) †`Iqv Av‡Q, c„w_exi e¨vmva©, R = 6.4 ( 106 m

g‡bKwi, c„w_ex c„‡ô AwfKl©R Z¡iY g I c„w_exc„ô n‡Z h MfxiZvq AwfKl©R Z¡iY gh.

cÖkœg‡Z, gh = eq \f(g,2) ........... (i)

Avevi, Avgiv Rvwb, gh = g eq \b(1 – \f(h,R))
ev,
eq \f(g,2) = g eq \b(1 – \f(h,R))
ev,
h = eq \f(6.4 ( 106,2)
(
h = 3.2 ( 106 m

myZivs, c„w_ex c„ô n‡Z 3.2 ( 106 m MfxiZvq AwfKl©R Z¡iY c„w_ex c„‡ôi AwfKl©R Z¡i‡Yi A‡a©K n‡e| 
eq \o((,N) awi f‚c„ô †_‡K  D”PZvq cv_i LÊwUi IRb f‚c„‡ôi IR‡bi A‡a©K n‡e| c„w_ex I f‚c„ô n‡Z h D”PZvq cv_i LÊwUi IRb h_vµ‡g W I Wh n‡j,


 eq \f(Wh,W) = eq \f(1,2)
ev,
 eq \f(mgh,mg) = eq \f(1,2)
ev,
h = ( eq \r(2) ( 1)R = ( eq \r(2) ( 1) ( 6.4 ( 106m
 h = 2.651 ( 106m

A_©vr MvwYwZK we‡k­l‡Y †`Lv hvq †h, f‚-c„ô n‡Z 2.651 ( 106m D”PZvq cv_i LÊwUi IRb A‡a©K n‡e, hv c„w_exi c„ô n‡Z †h MfxiZvq e¯‘wUi IRb A‡a©K Zvi mgvb bq|

eq \o((((,cÖkœ(17) g½jMÖ‡ni e¨vmva© c„w_exi e¨vmv‡a©i 0.532 ¸Y Ges g½‡ji fi c„w_exi f‡ii 0.11 ¸Y| m~‡h©i Pviw`‡K AveZ©biZ c„w_ex I g½jMÖ‡ni K¶c‡_i e¨vmva© h_vµ‡g 1.49 ( 1011 m Ges 2.28 ( 1011 m| c„w_ex‡Z 365.24 w`‡b GK eQi Ges Gi c„‡ô AwfKl©R Z¡iY 9.81 ms–2| c„w_exi e¨vmva© 6400 km|
[weqvg g‡Wj ¯‹zj I K‡jR, e¸ov]

K.
f‚-w¯’i DcMÖn Kv‡K e‡j?
1

L.
Pjš— Mvwoi Kvgivq GKwU ej‡K Dc‡i Quy‡o w`‡j Zv Avevi nv‡Z wd‡i Av‡m †Kb?
2

M.
g½j MÖ‡n gyw³‡e‡Mi gvb wbY©q Ki| 
3

N.
g½jMÖ‡n GK eQi I c„w_ex‡Z GK eQi mgq mgvb n‡e Kx? MvwYwZK we‡k­l‡Yi gva¨‡g †Zvgvi gZvgZ `vI| 
4

17 bs cÖ‡kœi DËi

eq \o((,K) †Kvb DcMÖ‡ni AveZ©bKvj hw` c„w_exi AvwýK MwZKv‡ji mgvb nq Z‡e Zv‡K f‚-w¯’i DcMÖn e‡j|

eq \o((,L) Pjš— Mvwo‡Z Ae¯’vbiZ e¨w³ I nv‡Zi e‡ji †eM GKB _v‡K| ZvB GB ej‡K Dc‡i Quy‡o w`‡j e¨w³i †e‡Mi mgvb †e‡M ejI mvg‡bi w`‡K GKB `~iZ¡ AwZµg K‡i| d‡j ejwU cybivq nv‡Z wd‡i Av‡m| 


[image: image4.wmf] †`Iqv Av‡Q,
c„w_exi c„‡ô AwfKl©R Z¡iY, ge = 9.81 ms–2

awi, c„w_exi fi, Me = m kg


I c„w_exi e¨vmva©, Re = R m


( g½jMÖ‡ni fi, Mm = 0.11m kg


I g½jMÖ‡ni e¨vmva©, Rm = 0.532 Rm


g½‡ji c„‡ô AwfKl©R Z¡iY = gm ms–2

g½j MÖ‡n gyw³‡eM, vm = ?

Avgiv Rvwb, ge = eq \f(GMe,Re2) ....... (i)


gm = eq \f(GMm,Rm2) ....... (ii)

(ii) ( (i) ‡_‡K cvB,


eq \f(gm,ge) = eq \f(MmR\o(2,e),MeR \o(2,m))
ev,
gm = eq \f(0.11 ( 9.81,(0.532)2)
(
gm = 3.81 ms–2
( g½jMÖ‡n gyw³ †eM vm = eq \r(2gmRm)

= eq \r(2 ( 3.81 ( (0.532 R)) 

= eq \r(2 ( 3.81 ( 0.532 ( 6400 ( 103)

= 5093.58 ms–1

= 5.094 km/s (Ans.)

eq \o((,N) GLv‡b,

c„w_exi AveZ©bKvj, Te = 365.24 days

( Tm = 691.36 days ( Te
myZivs, c„w_ex‡Z GK eQi I g½j MÖ‡n GK eQi mgq mgvb n‡e bv| 

eq \o((((,cÖkœ(18) f‚-c„ô †_‡K 3.6 ( 104 km D”PZvq †_‡K GKwU K…wÎg DcMÖn 3 kms–1 †e‡M c„w_ex‡K AveZ©b Ki‡Q| c„w_exi fi I e¨vmva© h_vµ‡g 6 ( 1024 kg Ges 6400 km. DcMÖnwUi fi 1000 kg. G = 6.67 ( 10–11 Nm2kg–2.

[Lyjbv K‡jwR‡qU Mvj©m ¯‹zj GÛ †Kwmwm DB‡gÝ K‡jR, Lyjbv]

K.
gyw³‡eM Kv‡K e‡j?
1

L.
AwfKl© ej Øviv KvR KLbI abvÍK Avevi KLbI FYvÍK nqÑ e¨vL¨v Ki| 
2

M.
K…wÎg DcMÖnwUi ch©vqKvj wbY©q Ki| 
3

N.
K…wÎg DcMÖn‡K hw` Av‡iv 1000 km †ewk D”PZvq †cÖiY Kiv n‡Zv Zvn‡j AwZwi³ KZ KvR Ki‡Z n‡ZvÑ MvwYwZK wnmv‡ei mvnv‡h¨ †ei Ki| 
4

18 bs cÖ‡kœi DËi

eq \o((,K) me©v‡c¶v Kg †h †e‡M †Kvb e¯‘‡K Lvov Dc‡ii w`‡K wb‡¶c Ki‡j Zv Avi c„w_ex‡Z wd‡i Av‡m bv †mB †eM‡K gyw³‡eM e‡j| 

eq \o((,L) AwfKl© ej GK cÖKvi gnvKl© ej| gnvKl© e‡ji Øviv K…Z Kv‡Ri mgxKiY †_‡K Avgiv cvB, 

Wab = GMm eq \b(\f(1,rb) – \f(1,ra))
Dc‡iv³ mgxKi‡Y hw` rb < ra nq Z‡e Wab Z_v AwfKl© ej Øviv K…Z KvR abvÍK n‡e|

Avi hw` rb > ra nq, Z‡e Wab Z_v AwfKl© ej Øviv K…Z KvR FYvÍK n‡e| 

eq \o((,M) GLv‡b,
†eM, v = 3kms–1 = 3000 ms–1

e¨vmva©, R = 6400 km = 6400 ( 103m


D”PZv, h = 3.6 ( 104km = 3.6 ( 107m

( ch©vqKvj, T = ?
Avgiv Rvwb, v = eq \f(2( (R + h),T)
ev, T = eq \f(2( (R + h),v)

= eq \f(2( (6400 ( 103 + 3.6 ( 107)m,3000 ms–1) 

= 88802.3 sec = 1480.03 min
( K…wÎg DcMÖ‡ni AveZ©bKvj = 1480.03 min (Ans.)

eq \o((,N) 
GLv‡b Av‡Q, D”PZv, ra = 3.6 ( 104 km = 3.6 ( 107 m.


†kl D”PZv, rb = 3.7 ( 107 m


G = 6.673 ( 10–11 Nm2kg–2

c„w_exi fi, M = 6 ( 1024kg


DcMÖn‡ni fi, m = 1000kg

AZGe AviI 1000 km D”PZvq ejwU‡K DVv‡Z 3 ( 108 Joule KvR Ki‡Z n‡e| 

eq \o((((,cÖkœ(19) m~h©, c„w_ex I P‡›`ªi fi h_vµ‡g 2 ( 1030 kg, 6 ( 1024 kg I 7.3 ( 1022 kg| c„w_ex n‡Z P›`ª I m~‡h©i `~iZ¡ h_vµ‡g 3.85 ( 108 m I 1.5 ( 1011m| m~h©, c„w_ex I P‡›`ªi Ae¯’vb hLb wPÎ (K)-Gi Abyiƒc nq ZLb c„w_exi GK As‡k P›`ª MÖnY N‡U| 

	wKš‘ P›`ª MÖn‡Yi mgq cvi¯úwiK Ae¯’v‡bi Kvi‡Y P‡›`ªi Dci gnKvl© e‡ji jwä me©vw`K n‡jI m~h© MÖn‡Yi mgq Zv me©wbæ nq|
	
[image: image5.emf] 

m~h©   P›`ª   c„w_ex  

wPÎ (K) : P›`ª MÖnY  




[miKvwi cvBIwbqvi gwnjv K‡jR, Lyjbv]

K.
Pvj©‡mi m~ÎwU wjL|
1

L.
kã GKwU Aby‰`N©¨ AMÖMvgx Zi½Ñ e¨vL¨v Ki| 
2

M.
P›`ª MÖn‡Yi mgq m~h© I c„w_exi mw¤§wjZ wµqvi d‡j P‡›`ªi Dci gnvKl©xq e‡ji jwä KZ n‡e †ei Ki| 
3

N.
m~h© MÖn‡Yi mgq m~h©, c„w_ex I P‡›`ªi cvi¯úwiK Ae¯’v‡bi wPÎ AsKb K‡i DwÏc‡Ki me©‡kl e³‡e¨i h_v_©Zv MvwYwZKfv‡e we‡k­lY Ki|
4

19 bs cÖ‡kœi DËi

eq \o((,K) Pvj©‡mi m~Î: w¯’i AvqZ‡b †Kvb wbw`©ó f‡ii M¨v‡mi Pvc 0(C n‡Z cÖwZ wWMÖx †mjwmqvm ZvcgvÎv cwieZ©‡bi Rb¨ Zvi 0(C Gi Pv‡ci GKwU wbw`©ó eq \f(1,273) Ask cwiewZ©Z nq|

eq \o((,L) kã evqy gva¨‡g m‡¼vPb I cÖmviY m„wó K‡i cÖevwnZ nq| evqy KYv¸‡jvi K¤ú‡bi w`K kã Zi‡½i MwZi Awfgy‡L msNwUZ nq| AZGe, kã jw¤^K Zi½ ev Aby‰`N©¨ AMÖMvgx Zi½|

eq \o((,M)
GLv‡b, m~‡h©i fi, Ms = 2 ( 1030 kg



c„w_exi fi, Me = 6 ( 1024 kg



P‡›`ªi fi, Mm = 7.3 ( 1022 kg



c„w_ex I m~‡h©i `~iZ¡ Rs = 1. 5 ( 1011 m



c„w_ex I Puv‡`i `~iZ¡, Rm = 3.85 ( 108 m



gnvKl©xq aª“eK, G = 6.673 ( 10–11 Nm2 kg–2
P‡›`ªi Ici m~‡h©i AvKl©Y ej,

Fs = G eq \f(MsMm,R2)

= G eq \f(MsMm,(Rs + Rm)2)

= eq \f(6.673 ( 10–11 ( 7.3 ( 1022 ( 2 ( 1030,(1.5 ( 1011 + 3.85 ( 108)2)

= 4.31 ( 1020 N
( P›`ª MÖn‡Yi mgq P‡›`ªi Dci mnvKl©xq e‡ji jwä ej

= Fs + Fe = 4.31 ( 1020 + 1.97 ( 1020
= 6.28 ( 1020 N (Ans.)
eq \o((,N) m~h© MÖn‡Yi mgq m~h© I c„w_exi g‡a¨ Ae¯’vb K‡i P›`ª|


[image: image6.emf] 

m~h©   P›`ª   c„w_ex  

wPÎ :   m~h© MÖnY  


m~h© MÖn‡Yi mgq P‡›`ªi Dci m~‡h©i AvKl©Y

Fs = eq \f(GMsMm,R2) = eq \f(GMsMm,(Rs – Rm)2)
P‡›`ªi Dci c„w_exi AvKl©Y ej,

Fe = eq \f(GMeMm,Rm2)

= eq \f(6.673 ( 10–11 ( 6 ( 1024 ( 7.3 ( 1022,(3.85 ( 108)2)

= 1.97 ( 1020 N

( m~h© MÖn‡Yi mgq P‡›`ªi Dci jwä ej = Fs – Fe

= 4.35 ( 1020 – 1.97 ( 1020

= 2.38 ( 1020 N

(M) bs †_‡K cvB, P›`ª MÖn‡Yi mgq jwä ej = 6.28 ( 1020 N.

myZivs m~h© MÖn‡Yi mgq P‡›`ªi Dci gnvKl© ej me©wbæ nq|

eq \o((((,cÖkœ(20) A ¯’v‡b GKwU †m‡KÛ †`vj‡Ki Kvh©Kix ˆ`N©¨ 98 cm Ges B ¯’v‡b †`vjKwU w`‡b 10 s mgq nvivq| Dfq ¯’v‡b 60 gm f‡ii e¯‘‡K †bIqv n‡qwQj| 
[Wv. Avãyi iv¾vK wgDwbwmc¨vj K‡jR, h‡kvi]

K.
gnvKl©xq wefe Kx?
1

L.
cig ZvcgvÎv I cik k~b¨ ZvcgvÎvi g‡a¨ cv_©K¨ Kx?
2

M.
A ¯’v‡b AwfKl©xq Z¡i‡bi gvb KZ?
3

N.
B ¯’v‡b e¯‘i IR‡bi Kxiƒc cwieZ©b n‡e we‡k­lY Ki| 
4

20 bs cÖ‡kœi DËi

eq \o((,K) Amxg `~iZ¡ †_‡K GKK f‡ii †Kvb e¯‘‡K gnvKl©xq †¶‡Îi †Kvb we›`y‡Z Avb‡Z gnvKl©xq ej Øviv m¤úbœ Kv‡Ri cwigvY‡K H we›`yi gnvKl©xq wefe e‡j| 

eq \o((,L) cig ZvcgvÎv: cig †¯‹‡j A_©vr †Kjwfb †¯‹‡j cÖKvwkZ †h †Kvb ZvcgvÎv‡KB cig ZvcgvÎv e‡j| cig †¯‹‡j ZvcgvÎv‡K †Kjwfb G cÖKvk Kiv nq| 

cigk~b¨ ZvcgvÎv: †h ZvcgvÎvq ZË¡xqfv‡e M¨v‡mi AvqZb k~b¨ nq A_©vr hvi wb‡P M¨v‡mi AvqZb FbvÍK nq †mB ZvcgvÎv‡K cigk~b¨ ZvcgvÎv e‡j| cigk~b¨ ZvcgvÎvi gvb 273 K. cigk~b¨ ZvcgvÎv †Kjwfb †¯‹‡j cÖKvwkZ GKwU ZvcgvÎv| 

	eq \o((,M) Avgiv Rvwb,

T = 2( eq \r(\f(L,g))
ev, 2 = 2( eq \r(\f(L,g))
	GLv‡b,

†`vjbKvj, T = 2 sec

Kvh©Kix ˆ`N©¨, L = 98 cm


= 0.98 m

AwfKl©R Z¡iY, g = ?


ev, L = eq \f(g,(2)
ev, g = L(2

= .98 ( (2

= 9.67 ms–2 (Ans.) 

eq \o((,N) (M) bs †_‡K cvB, A ¯’v‡b AwfKl©R Z¡iY, g = 9.67 ms–2
( A ¯’v‡b IRb WA = mg


= eq \f(60,1000) kg ( 9.67 ms–2

= 0.5802 N.

( B ¯’v‡b e¯‘i IRb, WB = 0.58014 N.

( B ¯’v‡b e¯‘wU = (0.5802 – 0.58014) N 


= 6 ( 10(5N IRb nviv‡e (Ans.)
	eq \o((((,cÖkœ(21)
	
[image: image7.emf] 

O  

700 km  

K…wÎg DcMÖn  




[weGGd kvnxb K‡jR, h‡kvi]

K.
fvi‡K›`ª Kv‡K e‡j?
1

L.
wbDU‡bi m~Î †_‡K †Kcjv‡ii m~‡Îi MvwYwZK e¨vL¨v `vI|
2

M.
M = c„w_exi fi = 6 ( 1024 Kg  R = c„w_exi e¨vmva© 6.4 ( 106 m n‡j DcMÖnwU Abyf‚wgK †eM KZ?
3

N.
DcMÖnwU‡K c„w_ex c„ô n‡Z 1000 km Ic‡i ivL‡Z n‡j Gi AveZ©b Kv‡ji wKiƒc cwieZ©b Ki‡Z n‡e?
4

21 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘‡K †h Ae¯’v‡bB ivLv †nvK bv †Kb, †h we›`y w`‡q me©`vB Gi IRb wµqv K‡i, Zv‡K Gi fvi‡K›`ª e‡j| 


[image: image8.wmf] wbDU‡bi gnvKl© m~Îvbymv‡i, gnvKl© ej, F = eq \f(GMm,r2)
G‡K †K›`ªgyLx ej iƒ‡c we‡ePbv Ki‡j, eq \f(mv2,r) = eq \f(GMm,r2)
eq \o((,M) †`Iqv Av‡Q, c„w_exi fi, M = 6 ( 1024 kg

c„w_exi e¨vmva©, R = 6.4 ( 106 m

f‚-c„ô n‡Z D”PZv, h = 700 km = 7 ( 105 m

†ei Ki‡Z n‡e, K…wÎg DcMÖ‡ni Abyf‚wgK †eM, v = ?

Avgiv Rvwb, v = eq \r(\f(GM,R + h))
 
= eq \r(\f(6.673 ( 10–11 Nm2kg–2 ( 6 ( 1024kg,6.4 ( 106m + 7 ( 105m))

= 7509 ms–1 (Ans.)

eq \o((,N) DÏxc‡K ewY©Z Ae¯’vq AveZ©bKvj,

T = 2( eq \r(\f((R + h)3,GM))

= 2 ( 3.1416 ( eq \r(\f((6.4 ( 106 + 7 ( 105)3,6.673 ( 10–11 ( 6 ( 1024)) 


= 5940 sec

myZivs AveZ©bKv‡ji cwieZ©b (e„w×) n‡e = T( – T


= 6321 sec – 5940 sec


= 381 sec (Ans.)
eq \o((((,cÖkœ(22) GKwU DcMÖn c„w_exi KvQvKvwQ GKwU e„ËvKvi c‡_ cwiågY Ki‡Q| c„w_exi e¨vmva© 6400 km Ges g = 9.8 ms–2|

[miKvwi we.Gj. K‡jR, Lyjbv]

K.
gyw³ †eM Kv‡K e‡j?
1

L.
c„w_exi N~Y©b †eM †_‡g †M‡j welye‡iLv AÂ‡j AwfKl©xq Z¡i‡Yi gvb †Kgb n‡e Zv e¨vL¨v Ki| 
2

M.
DcMÖnwUi K¶xq †eM wbY©q Ki|
3

N.
DcMÖnwU‡K AwZwi³ KZ †eM w`‡j †mwU c„w_exi AvKl©Y KvwU‡q gnvKv‡k P‡j hv‡eÑ e¨vL¨v Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv MÖ‡ni c„ô n‡Z b~¨bZg †h †e‡M †Kv‡bv e¯‘‡K wb‡¶c Ki‡j Zv Avi H MÖ‡n wd‡i Av‡m bv, Zv‡K gyw³‡eM e‡j| 

eq \o((,L) Avgiv Rvwb, f‚c„‡ôi ( A¶vs‡k AwfKl©R Z¡i‡Yi gvb g( = g ( W2Rcos2( welye‡iLv AÂ‡ji †¶‡Î ( = 0( A_©vr cos( = 1 Ges welye‡Lv AÂ‡j g( Gi gvb (g = W2R), wKš‘ c„w_exi N~Y©b †_‡g †M‡j g( = g 

†h‡nZz (g ( W2R) < g †m‡nZz c„w_exi N~Y©b †_‡g †M‡j welyexq AÂ‡j AwfKl©xq Z¡i‡Yi gvb †e‡o hv‡e|

eq \o((,M) †`Iqv Av‡Q, c„w_exi e¨vmva©, R = 6400 km = 6.4 ( 106m

f‚c„‡ô AwfKl©xq Z¡iY, g = 9.8 ms–2
c„w_exi KvQvKvwQ cÖwiågY Ki‡Q, ZvB h ( 0 aZ©e¨|

†ei Ki‡Z n‡e, DcMÖnwUi K¶xq †eM, v = ?

Avgiv Rvwb, v = eq \r(\f(GM,R + h)) = eq \r(\f(gR2,R + 0))  = eq \r(gR)

= eq \r(9.8ms–2 ( 6.4 ( 106m)

= 7919.6ms–1 (Ans.)
eq \o((,N) c„w_ex c„‡ô Ges Gi mwbœK‡U gyw³‡eM,

ve = eq \r(2gR) = eq \r(2 ( 9.8 ms–2 ( 6.4 ( 106m) = 11200 ms–1
myZivs c„w_exi AvKl©Y KvwU‡q gnvKv‡k P‡j †h‡Z n‡j K…wÎg DcMÖnwU‡K AwZwi³ †eM cÖ`vb Ki‡Z n‡e = 11200 ms–1 – 7919.6 ms–1 = 3280.4 ms–1|

eq \o((((,cÖkœ(23) GKv`k †kÖwYi GKRb weÁv‡bi wk¶v_©x Lyjbv weÁvb †gjvq GKwU K…wÎg DcMÖ‡ni g‡Wj cÖ`k©b Kij| Øv`k †kÖwYi weÁv‡bi GKRb QvÎ aª“e| †m †gjvq cÖ‡R± cÖ`k©bx wba©viY Ki‡e? aª“e Gi Kv‡Q cÖ‡R± Dc¯’vcK GKwU WvUv w`j hv‡Z †jLv Av‡Q K…wÎg DcMÖnwU‡K f‚-c„ô n‡Z 8000 km Dc‡i †i‡L c„w_exi Pviw`‡K cÖwZNÈvq GKevi Nyiv‡bv hv‡e| c„w_exi e¨vmva© Ges fi h_vµ‡g 6400 km I 6 ( 1024 kg| aª“e WvUv we‡k­lY K‡i ejj, GwU mwVK bq|
[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, Rvnvbvev`, Lyjbv]

K.
cwieZ©bkxj ej Kv‡K e‡j?
1

L.
UK© I Kv‡Ri g‡a¨ Zzjbv Ki|
2

M.
DÏxc‡K D‡j­wLZ D”PZvq K…wÎg DcMÖnwUi Dci AwfKl©R Z¡i‡Yi gvb wbY©q Ki| 
3

N.
GKRb weÁv‡bi wk¶v_©x wn‡m‡e Zzwg wK aª“‡ei e³e¨ mwVK e‡j g‡b Ki? DË‡ii ¯^c‡¶ MvwYwZK we‡k­lY †`LvI| 
4

23 bs cÖ‡kœi DËi

eq \o((,K) †h ej gv‡b ev w`‡K ev Df‡qi Øviv cwiewZ©Z nq Zv‡K cwieZ©bkxj ej e‡j|

eq \o((,L) †h †fŠZ ivwk †Kv‡bv e¯‘‡Z N~Y©b cÖeYZv D™¢‚Z K‡i, Zv‡K UK© e‡j| e‡ji gvb I N~Y©b A¶ n‡Z e‡ji wµqv‡iLvi Ici j¤^ `~i‡Z¡i MyYdj Øviv UK© cwigvc Kiv nq| 

ej cÖ‡qv‡M †Kv‡bv e¯‘i miY NU‡j ej I e‡ji w`‡K e‡ji wµqvwe›`yi mi‡Yi ¸Ydj Øviv KvR cwigvc Kiv nq| myZivs UK© I KvR m¤ú~Y© wfbœ `ywU ivwk| Z‡e U‡K©i GKK Nm Ges Kv‡Ri GKK RyjÑ G GKK `ywU ci¯úi mgZzj| 

eq \o((,M) †`Iqv Av‡Q, c„w_exi fi, M = 6 ( 1024 kg Ges

c„w_exi e¨vmva©, R = 6400km = 6.4 ( 106 m

f‚-c„ô n‡Z K…wÎg DcMÖ‡ni D”PZv, h = 8000 km = 8 ( 106 m

†ei Ki‡Z n‡e, K…wÎg DcMÖ‡ni Ae¯’v‡b AwfKl©R Z¡i‡bi gvb, g( = ?

Avgiv Rvwb, g( = eq \f(GM,(R + h)2) = eq \f(6.673 ( 1011 Nm2kg–2 ( 6 ( 1024kg,(6.4 ( 106 m + 8 ( 106m)2)

= 1.93 ms–2 (Ans.)

eq \o((,N) K…wÎg DcMÖnwUi AveZ©bKvj,

T = 2( eq \r(\f((R + h)3,GM)) 


= 2 ( 3.1416 ( eq \r(\f((6.4 ( 106m + 8 ( 106m)3,6.673 ( 10–11 Nm2kg–2 ( 6 ( 1024kg))

= 17158.8 sec


= 4.766 hr


= 4hr 45min 59sec ( 1hr

myZivs aª“ei e³e¨ mwVK|

eq \o((((,cÖkœ(24) c„w_ex 
(e) Gi Rb¨ 
Puv` (m) Gi Rb¨

gnvKl©xq aª“e
G = 6.67 ( 1011
N–m2kg–2
[Kzwgj­v miKvwi K‡jR, Kzwgj­v]

K.
Av‡cw¶K MwZ wK?
1

L.
cvwb‡Z wXj w`‡j Avo ZisM n‡e e¨vL¨v Ki|
2

M.
DÏwc‡Ki Z‡_¨i Av‡jv‡K c„w_exi fi wbY©q Ki| 
3

N.
†Kvb b‡fv‡Lqvhvb c„w_ex †_‡K †Q‡o †h‡Z I Puv` †_‡K wd‡i Avm‡Z gyw³ †eM Gi gvb GKB n‡e wK? DÏxc‡Ki Z‡_¨i Av‡jv‡K †ei K‡i †`LvI| 
4

24 bs cÖ‡kœi DËi

eq \o((,K) GKwU e¯‘i mv‡c‡¶ Aci e¯‘i MwZ‡K Av‡cw¶K MwZ e‡j| 

eq \o((,L) cvwb‡Z wXj w`‡j †h Zi½ m„wó nq Zvi Ici¯’ †h‡Kv‡bv KYvi Av‡›`vj‡bi w`K nq Ici-wbP eivei, A_P Zi½ mÂvwjZ nq Abyf‚wgK eivei| A_©vr gva¨‡gi ga¨w`‡q Zi½‡e‡Mi j¤^w`‡K KYv Av‡›`vwjZ nq| msÁvbymv‡i, GwU Avo Zi½| 

eq \o((,M) †`Iqv Av‡Q, c„w_ex c„‡ô AwfKl©R Z¡iY, ge = 9.6ms–2
c„w_exi e¨vmva©, Re = 6.4 ( 106m

gnvKl©xq aª“eK, G = 6.67 ( 10–11 Nm2kg–2
†ei Ki‡Z n‡e, c„w_exi fi, Me = ?

Avgiv Rvwb, ge = eq \f(GMe,Re2) 

( Me = eq \f(geRe2,G) = eq \f(9.6 ms–2 ( (6.4 ( 106m)2,6.67 ( 10–11 Nm2kg–2) = 5.9 ( 1024 kg (Ans.)

eq \o((,N) c„w_ex c„‡ô gyw³‡eM, ve = eq \r(2geRe)

= eq \r(2 ( 9.6 ms–2 ( 6.4 ( 106m)

= 11085 ms–1
Puv‡`i c„‡ô gyw³‡eM, vm = eq \r(2gmRm)

= eq \r(2 ( \f(1,6) ge ( \f(1,4) Re)

= 2262 ms–1
myZivs †Kv‡bv b‡fv‡Lqvhvb c„w_ex †_‡K †Q‡o †h‡Z I Puv` †_‡K wd‡i Avm‡Z gyw³‡e‡Mi gvb GKB n‡e bv| 

eq \o((((,cÖkœ(25)  †Kvb wXj‡K Lvov Dc‡ii w`‡K wb‡¶c Ki‡j †mwU f‚-c„‡ô wd‡i Av‡m| wKš‘ †Kvb e¯‘‡K me©wbæ 11.2kms–1 †e‡M Dc‡ii w`‡K wb‡¶c Ki‡j Avi f‚-c„‡ô wd‡i Av‡m bv| c„w_exi e¨vmva© 6370 km, G = 6.673 ( 10–11 Nm2kg–2
[B¯úvnvwb cvewjK ¯‹zj GÛ K‡jR, Kzwgj­v]

K.
gyw³‡eM Kv‡K e‡j?
1

L.
†Kcjv‡ii 3q m~ÎwU eY©bv Ki| 
2

M.
DÏxc‡Ki Z_¨ g‡Z c„w_exi fi wbY©q Ki| 
3

N.
MvwYwZK we‡k­l‡Yi gva¨‡g †`LvI †h, gyw³‡eM e¯‘i f‡ii Dci wbf©i K‡i bv| 
4

25 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv e¯‘‡K b~¨bZg †h †e‡M wb‡¶c Ki‡j e¯‘wU KL‡bvB Avi c„w_ex‡Z wd‡i Avm‡e bv, Zv‡K gyw³‡eM e‡j| 

eq \o((,L) †Kcjv‡ii 3q m~ÎwU n‡jv: m~‡h©i Pviw`‡K GKwU MÖ‡ni AveZ©bKv‡ji eM© m~h© n‡Z H MÖ‡ni Mo `~i‡Z¡i Nbd‡ji mgvbycvwZK| g‡b Kwi, m~‡h©i Pviw`‡K KZ¸‡jv MÖ‡ni AveZ©bKvj h_vµ‡g T1, T2, T3 ...... Ges m~h© n‡Z H MÖn¸‡jvi Mo `~iZ¡ h_vµ‡g R1, R2, R3 ......; Zvn‡j †Kcjv‡ii 3q m~Îvbymv‡i, eq \f(T12,R13) = eq \f(T22,R23) = eq \f(T32,R33) = ....... = aª“eK| 


[image: image9.wmf] †`Iqv Av‡Q, c„w_exi e¨vmva©, R = 6370 km = 6.37 ( 106 m

gnvKl©xq aª“eK, G = 6.673 ( 10(11 Nm2kg–2
f‚c„‡ô gyw³‡eM, ve = 11.2 kms–1 = 11200 ms–1
†ei Ki‡Z n‡e, c„w_exi fi, M = ?

( M = eq \f(ve2.R,2G) = eq \f((11200ms–1)2 ( 6.37 ( 106m,2 ( 6.673 ( 10–11 Nm2kg–2) = 5.99 ( 1024 kg 

(Ans.)

eq \o((,N) †Kv‡bv e¯‘‡K Amxg n‡Z f‚c„‡ô Avb‡Z (AwfKl© ej Øviv) †h cwigvY KvR cvIqv hvq, f‚c„‡ô †Kv‡bv e¯‘‡K gyw³‡eM cÖ`v‡bi gva¨‡g H cwigvY kw³ cÖ`vb Kiv nq| 

( f‚c„‡ô m f‡ii †Kv‡bv e¯‘i gnvKl©xq wefe kw³i gvb =  eq \f(GMm,R)
gyw³‡e‡Mi Ic‡iv³ ivwkgvjvq e¯‘i fi m Abycw¯’Z| myZivs gyw³‡eM e¯‘i f‡ii Ici wbf©i K‡i bv| e¯‘ e„nr A_ev ¶z`ª, fvix A_ev nvjKvÑ †hiƒcB †nvKbv †Kb G‡Z mggv‡bi gyw³‡eM cÖ`vb Ki‡Z n‡e| 


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

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. coš— e¯‘i wØZxq m~Î wee„Z Ki|

DËi: evavnxb c‡_ coš— e¯‘i wbw`©ó mg‡q cÖvß †eM H mg‡qi mgvbycvwZK|

cÖkœ-2. coš— e¯‘i Z…Zxq m~Î wee„Z Ki|

DËi: evavnxb c‡_ coš— e¯‘ wbw`©ó mg‡q AwZµvš— `~iZ¡ H mg‡qi e‡M©i mgvbycvwZK|

cÖkœ-3. †Kcjv‡ii †¶Îdj m~Î wee„Z Ki|

DËi: MÖn Ges m~‡h©i ms‡hvMKvix e¨vmva© †iLv mgvb mg‡q mgvb †¶Îdj AwZµg K‡i|

cÖkœ-4. †Kcjv‡ii mg‡qi m~Î wee„Z Ki|

DËi: cÖwZwU MÖ‡ni ch©vq Kv‡ji eM© m~h© n‡Z Zvi Mo `~i‡Z¡i Nbd‡ji mgvbycvwZK|

cÖkœ-5. gnvKl©xq aª“eK Kx?

DËi: GKK fiwewkó `yywU e¯‘ KYv GKK `~iZ¡ †_‡K †h cwigvY ej Øviv ci¯úi‡K AvKl©Y K‡i Zvi msL¨vMZ gvb‡K gnvKl©xq aª“eK e‡j|

cÖkœ-6. gnvKl©xq wefe Kx?

DËi: Amxg `~i n‡Z GKK f‡ii †Kv‡bv e¯‘‡K gnvKl©xq †¶‡Îi †Kv‡bv we›`y‡Z Avb‡Z †h cwigvY KvR mvwaZ nq, Zv‡K H we›`yi gnvKl©xq wefe e‡j|

cÖkœ-7. gnvKl©xq wefe cv_©K¨ Kv‡K e‡j?

DËi: GKK f‡ii †Kv‡bv e¯‘‡K gnvKl©xq †¶‡Îi GK we›`y n‡Z Ab¨ we›`y‡Z Avb‡Z †h cwigvY KvR mvwaZ nq, Zv‡K H we›`yi gnvKl©xq wefe cv_©K¨ e‡j|

cÖkœ-8. fi †K›`ª Kv‡K e‡j?

DËi: e¯‘i KYv¸‡jvi mg¯— fi‡K GKwU gvÎ we›`y‡Z †K›`ªxf‚Z g‡b Ki‡j H we›`yi g‡a¨ w`‡qB mg¯— KYvi Ici Zv‡`i f‡ii mgvbycvwZK wµqviZ mgvš—ivj ejmg~‡ni jwä wµqv K‡i e‡j we‡ewPZ nq| H we›`y‡K e¯‘i fi †K›`ª e‡j|

cÖkœ-9. ¯^vfvweK DcMÖn Kv‡K e‡j?

DËi: †h DcMÖn cÖvK…wZK Kvi‡Y m„ó Zv‡K ¯^vfvweK DcMÖn e‡j|

cÖkœ-10. AwfKl© Xvj Kx?

DËi: cwieZ©‡bi nvi †hw`‡K m‡e©v”P nq †mB w`‡K cÖwZ GKK `~i‡Z¡ AwfKl©R Z¡iY ev gnvKl© cÖve‡j¨i cwieZ©‡bi nvi‡K AwfKl© Xvj e‡j|
(L bs cÖkœ (Abyavebg~jK)

cÖkœ-1. me©Rbxb gnvKl©xq aª“e‡Ki Zvrch© Kx?

DËi: Avš—R©vwZK ev SI c×wZ‡Z G-Gi gvb 6.67 ( 10(11 N–m2 / kg2 Gi A_© 1 kg f‡ii `yBwU e¯—z‡K ci¯úi †_‡K 1m `~‡i ¯’vcb Ki‡j Giv ci¯úi‡K 6.67 ( 10–11N e‡j AvKl©Y Ki‡e|

wbDU‡bi gnvKlx©q m~Îvbymv‡i, 


F = G 
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Ges d = 1m  n‡j, 


G = F =  gnvKl© ej = 6.67 ( 10-11 N
cÖkœ-2. c„w_exi wewfbœ ¯’v‡b e¯—yi IR‡bi ZviZg¨ †`Lv hvq †Kb? e¨vL¨v Ki|

DËi: Avgiv Rvwb, IRb W = mg; GLv‡b m = e¯‘i fi Ges g = AwfKl©R Z¡iY| e¯‘i fi GKwU aª“e ivwk, myZivs †Kv‡bv e¯‘i IRb AwfKl©R Z¡i‡Yi Dci wbf©ikxj| ZvB AwfKl©R Z¡i‡Yi Rb¨B e¯‘i IR‡bi ZviZg¨ †`Lv hvq| †h ¯’v‡b AwfKl©R Z¡iY †ewk, †m ¯’v‡b e¯‘i IRbI †ewk| Avi AwfKl©R Z¡iY †h ¯’v‡b Kg e¯‘i IRbI †m ¯’v‡b Kg| D`vniY¯^iƒc ejv hvq, †gi“ AÂ‡j AwfKl©R Z¡iY †ewk| myZivs †gi“ AÂ‡j e¯‘i IRb †ewk|

cÖkœ-3. gnvKl© e‡ji cÖK…wZ eY©bv Ki|

DËi: gnvKl© e‡ji cÖK…wZ:

i.
gnvKl© ej `ywU e¯—yi ga¨Kvi cvi¯úwiK AvKl©Y ej|

ii.
gnvKl© ej e¯—y `ywUi ms‡hvM mij‡iLv eivei wµqv K‡i|

iii.
gnvKl© ej e¯—yØ‡qi gva¨‡gi cÖK…wZi Ici wbf©i K‡i bv|

iv.
gnvKl© ej e¯—yØ‡qi f‡ii ¸Yd‡ji mgvbycvwZK nq|

cÖkœ-4. gnvKl©xq †¶‡Îi wefe cv_©K¨ ej‡Z Kx †evS?

DËi: †Kv‡bv gnvKl©xq †¶‡Îi `ywU we›`yi wefe cv_©K¨ ej‡Z eySvq, GKwU GKK f‡ii e¯—y‡K GK we›`y †_‡K Ab¨ we›`y‡Z wb‡Z †Kv‡bv evwn¨K ej Øviv m¤úvw`Z Kv‡Ri cwigvY| †hgb- m fi‡K A we›`y †_‡K B we›`y‡Z wb‡Z hw` WAB KvR Ki‡Z nq Zvn‡j H `yB we›`yi wefe cv_©K¨ n‡e, VB – VA = V =  eq \f(WAB,m) 
wefe cv_©K¨ Ges wef‡ei GKK Awfbœ|
cÖkœ-5. ¯^vfvweK DcMÖn ej‡Z Kx †evS?

DËi: †hme e¯—y ev †R¨vwZ®‹ MÖ‡ni Pviw`‡K †Nv‡i, Zv‡`i‡K DcMÖn e‡j| †hme DcMÖn cÖvK…wZK Kvi‡Y m„ó Zv‡`i‡K ¯^vfvweK DcMÖn e‡j| †hgb P›`ª cÖvK…wZK Kvi‡Y m„wó n‡q‡Q| GwU c„w_exi Pviw`‡K Nyi‡Q| AZGe P›`ª ev Puv` c„w_exi GKwU ¯^vfvweK DcMÖn|
cÖkœ-6. K…wÎg DcMÖ‡ni 4wU e¨envi wjL|

DËi: 

i.
†Uwj‡dvb I B›Uvi‡b‡Ui gva¨‡g Avš—tgnv‡`kxq †hvMv‡hvM ¯’vc‡b e¨en„Z nq|

ii.
AvenvIqvi c~e©vfvm cvIqv hvq|

iii.
c„w_exi AvKvi m¤úwK©Z f‚-Rwic Kv‡R e¨en„Z nq|

iv.
mgy‡`ªi MfxiZv wbY©q Ki‡Z e¨en„Z nq|
Aa¨vq-6: gnvKl© I AwfKl©
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