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 :Rokd"kZ.k ds fl}kUrksa dks Hkyh Hkk¡fr le>us ds fy, bl v/;k; dks cukus esa dkQh iz;kl fd;k x;k

gSA bl v/;k; dh lgh tkudkjh vki dks gks tk, blds fy, v/;k; ds vUr esa lacfU/kr iz'u vkids vH;kl

ds fy, fn, x, gSaA bl v/;k; dks i<+us ds ckn vki vH;kl ekykvksa ds iz'uksa dks vklkuh ls gy dj

ik,xsaA ijh{kk dh n`f"V ls ;g v/;k; egRoiw.kZ ,oa vklku gSA

;g iqfLrdk bl v/;k; esa mi;ksx gksus okyh lHkh ladYiukRed (theory) rFkk izk;ksfxd O;k[;kvksa dks

lfEefyr j[krh gSA izR;sd VkWfid dh F;ksjh ds lkFk mnkgj.k fn;s x;s gSaA izR;sd VkWfid ds F;ksjh Hkkx

ds vUr esa lHkh rjg ds fefJr (miscellaneous) lkf/kr (solved) mnkgj.k fn;s gq, gSa] tks bl v/;k; dh

lHkh ladYiukvksa ds vuqiz;ksx dks Li"V djrs gSaA

fo|kfFkZ;ksa dks lykg nh tkrh gS] fd izR;sd fo|kFkhZ bu lHkh gy fd;s mnkgj.kksa dks vo'; i<+sa] le>sa ,slk

djus ls bls lEcfU/kr VkWfid dks vPNh rjg le>us esa enn feysxhA 
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 1.

dSiyj us [kxksfy; izs{k.kksa ds vk/kkj ij lw;Z ds pkjks
vkSj xzgks ds xfr ds fuEu rhu fu;e izfrikfnr fd,

izR;sd xzg lw;Z
ds pkjks vksj nh?kZo`rkdkj d{kk esa ifjØe.k djrk gS
rFkk lw;Z d{kk ds ,d Qksdl ij gksrk gS &

fdlh Hkh
xzg dks lw;Z ls feykus okyh js[kk leku le;kUrjkyksa
eas leku {ks=kQy ikj djrh gSA ;kfu xzg dh {ksf=;
pky fu;r jgrh gS &

;g f)rh; fu;e ges crkrk gS fd xzg tc lw;Z ls
vf/kdre nwjh ij gksxk rc mldh d{kh; pky U;wure
gksxh ,oatc og xzg lw;Z ls fudVre gksxk rc mldh
d{kh; pky vf/kdre gksxh vr% ge dg ldrs gS fd
;g fu;e dks.kh; laosx ds laj{k.k ds fu;e ls
lekurk j[krk gSaaA

; fn xzg d ks A ls B rd tkus esa t1 le; o C ls
D rd tkus esa t2 le; yxs rks

;fn t1 = t2 rc Area SBA = Area SCD

;fn t1 > t2 rc Area SBA > Area SCD

;fn t1 < t2 rc Area SBA < Area SCD

d{kh; pky =  
2

vr

2m

L
 , tgkW L = dks.kh; laosx gSA

;gk¡ V = js[kh; xfr dk r ds yEcor Hkkx gS

r = fdlh Hkh xzg dks lw;Z ls feykus okyh js[kk dh
yEckbZ gSa m = xzg dk Hkkj gSa

:-  tc xzg lw;Z ds lehi gksrk gS rks mldh
pky vf/kdre gksrh gS rFkk tc lokZf/kd nwj gksrk gS
rc mldh pky U;wure gksrh gSA

xzg dk
vkorZ dky (T) dk oxZ] xzg o lw;Z ds chp dh vkSlr
nwjh (r) dh r`rh; ?kkr ds lekuqikrh gksrk gS ;kfu &

 T2  r3 ;k T2 = kr3  k = fu;rkad

a) bl fu;e ls Li"V gS fd tks xzg lw;Z ls ftruk
vf/kd nwj gksxk] mldk ifjHkze.k dky ¼vkorZdky½
mruk gh vf/kd gksxkA lw;Z ls lcls fudV xzg
cq) dk vkorZ dky 88 fnu o lokZf/kd nwj xzg
IywVks ds fy, vkorZ dky 248 o"kZ gSA

b) dSiyj ds fu;e mixzgks dh xfr ds fy, Hkh ykxw
gksrs gSA

c) lw;Z ds lHkh xzgks ds fy, &
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d) lw;Z ds fudV vkus ij xzg dk js[kh; osx c<rk
gSA

1 nks mixzg S1 o S2 fdlh xzg ds pkjksa vksj leku
fn'kk esa pDdj yxk jgs gSA buds vkorZdky
Øe'k% 1 ?kaVk o 8 ?kaVs gS S1 dh f=T;k 104

gSA S2 dh S1 ds lkis{k osx gksxk -

(A)  × 104 km/hr (B) 3× 104 km/hr

(C) 2 × 104 km/hr (D) 2× 104 km/hr

(dsiyj ds fu;e ls)
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10

   r2 = 4 × 104 km

  v = r =
2r
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  | v2 – v1| = 2 
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2 mijksDr mnkgj.k esa S1 esa cSBs vUrfj{k ;k=h }kjk
izsf{kr S2 dk dks.kh; osx gksxk -

(A) 3 rad/hr (B) 3 rad/sec

(C) 6 rad/hr (D) 27rad/hr

S1 esa cSBs vUrfj{k ;k=h }kjk izsf{kr] S1 dk
dks.kh; osx (tc muds chp esa fudVre nwjh

R2 – R1 = 3 × 104 km)

w = 
12
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
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 2. 

i) fo'o dk izR;sd d.k ,d nwljs d.k dks vkdf"kZr
djrk gSA bl loZO;kih vkd"k Z.k cy dks
**xq:Rokd"kZ.k cy** dgrs gSA

ii) nks nzO;d.kksa ds e/; yxus okyk vkd"kZ.k cy
d.kksa ds nzO;ekuksa ds xq.kuQy ds lekuqikrh gksrk
gS rFkk muds chp dh nwjh ds oxZ ds O;qRØekuqikrh
gksrk gSA rFkk ;g nksuks d.kksa dks feykus okyh js[kk
ds vuqfn'k yxrk gSA

 Fm1m2 rFkk F 
1

r2

;k  F = 
G m m

r

1 2

2

iii) G lkoZf=kd xq:Rokd"kZ.k fu;rkad gS rFkk
G = 6.67 × 10–11 Nm2 / kg2

;k G = 6.67 × 10–8 dyne cm2 / gm2

iv) G dh foek [ M–1 L3 T–2] gksrh gSA

v) fcUnq nzO;eku (2) ij (1) ds dkj.k cy lfn'k
fu:i.k esa -

21F


 = 2
12

21

r

mm G
  r12


 r12
  dh fn'kk 1 ls 2 dh rjQ gSA

 21F


 = 2
12

21

r

mm G 
r21

.

blh rjg ls  12F


 = – 
21

21

r

mm G 
r21

.

vi) 21F


 = – 12F


ysfdu | 21F


|  = | 12F


|

;kfu d.kksa ls chp yxus okyk cy ,d nwljs
cjkcj ijUrq foijhr fn'kk esa gksrk gSA

vii) ;g cy izd`fr dk lcls detksj cy gksrk gSA

 :- nks bysDVªksuks ds e/; yxus okys xq:Roh; o

fo|qr cyksa dk vuqikr
e

g

F

F
= 10-43 ds dksfV dk gksrk gSA

viii) bl cy dh ijkl lcls vf/kd gksrh gS rFkk ;g
vuUr gksrh gSA

ix) G dk eku cgqr de gksus ds dkj.k ge bls nSfud
thou esa xq:Rokd"kZ.k cy eglwl ugha djrs gS]
ijUrq vkdk'kh; fi.Mks  dk nzOI;eku brus vf/kd
gksrs gS fd muds e/; ds vkd"kZ.k cy dk ifjek.k
dkQh vf/kd gksrk gSA xzgks ,o mix zgk s a  dh
xfr blh ds dkj.k gksrh gS rFkk ;g cy bUgs
vko';d vfHkdsUnzh; cy iznku djrk gSA

x) ;fn i`Foh dk ?kuRo leku ekuk tk; rc fdlh
oLrq ds i`Foh ds vUnj dh vksj tkus ls ml ij
xq:Rokd"kZ.k dk eku ?kVrk tkrk gS D;ksfd ftl
LFkku ij oLrq gksrh gS mlls ckgj dh f=kT;k ds
cjkcj dh i`Foh ml oLrq ij dksbZ cy ugh
yxkrh gS bl izdkj xq:Rokd"kZ.k dk eku ?kV
tkrk gSA
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3 ,d nzO;eku M nks Hkkxksa m o (M-m) esa VwVrk
gS] tks fdlh fuf'pr nwjh ij i`FkDd`r gks tkrs
gSaA bu nksuksa Hkkxksa ds chp xq:Roh; cy U;wure
gksus gS (m / M) gksxk -

(A) 
3

2
(B) 

4

3

(C) 
2

1
(D) 

3

1

;fn m o (M-m) ds chp dh nwjh r gks] rks xq:Roh;

cy F = G 2r

)mM(m 
 = 2r

G
 (mM - m2)

(cy U;wure gksxk ;fn)

dM

dF
= 0 (as M and r are constants)

i.e. 
dM

d








 )mmM(

r

G 2

2  = 0 or 
M

m
 =

2

1

 3. 

tc nzO;eku tM+Ro ds xq.k
ds vk/kkj ij ifjHkkf"kr fd;k tkrk gS] rks ;g tM+Roh;
nzO;eku dgykrk gS-

tc nzO;eku xq:Ro ds xq.k
ds vk/kkj ij ifjHkkf"kr fd;k tkrk gS] rks ;g xq:Roh;
nzO;eku dgykrk gSA

i) ;g oLrq ij yxk;s x;s ckà; cy o oLrq esa
mRiUu Roj.k ds vuqikr ds cjkcj gksrk gS &

m = 
a

F

ii) ;g oLrq esa mifLFkr nzO; dh ek=kk ds vuqØekuqikrh
gksrk gSA

iii) ;g oLrq dh vkd`fr] vkdkj o voLFkk ij fuHkZj
ugha djrk gSA

iv) bl ij ikl esa j[kh oLrqvksa dk dksbZ izHkko ugha
iM+rk gSA

v) tc vusd nzO;ekuksa dks ,d lkFk j[kk tkrk gS]
rks tMRoh; nzO;eku] vfn'k ;ksx ds vuqlkj tqM
tkrs gSA

vi) ;g osx ds c<+us ds lkFk c<rk gS] ftls fuEu
leh- ls fn;k tkrk gSA

m = 
)/cv-1

m

22

0

,

   tgk¡ mo = oLrq dk fojke nzO;eku] c =  izdk'k
dk osx o V = oLrq dk osx

i) ;g ik;k tkrk gS fd nks xq:Roh; nzO;ekuksa dk ogh
vuqikr gksrk gS] tks muds tMRoh; nzO;ekuksa dk

ii) ;fn fdlh xsan dks ,slh lqjx esa Mkyk tk, tks
fd /kjrh ds nksuks /kqzoks ,oa dsUnz ij ls xqtjh gS
rks og xsn ml lqjax esa ljy vkorZ xfr djsxhA

4 ;fn dksbZ oLrq ftldk nzO;eku 3  fdxzk gS izdk'k

dh vk/kh xfr ls xfreku gS rks ml oLrq dk
tM+Roh; nzO;eku gksxkA

(A) 2 fdxzk (B) 1 fdxzk

(C) 3  fdxzk (D) 0

(A) M0 = 3   fdxzk

 V = 
2

c
   M = 

2

2

0

C

V
1

M



= 

2

2

C4

C
1

3



 = 

2

3

3
 = 2 fdxzk

4. 

a)  xq:Rokd"kZ.k ds dkj.k fi.M es mRiUu Roj.k dks
xq:Roh; Roj.k dgrs gS &

b) eqDr :i ls i`Foh dh vksj fxjus okyh oLrq ds
osx esa ,d lsd.M esa gksus okyh o`f) dks xq:Roh;
Roj.k dgrs gS

c) xq:Roh; Roj.k ml cy ds cjkcj gksrk gS] ftl
cy ls i`Foh ,adkd nzO;eku okyh oLrq dks vius
dsUnz dh vksj vkdf"kZr djrh gS

d) i`Foh dsUnz ls r nwjh ij ;fn m nzO;eku dks yxus
okyk vkdZ"k.k cy F gks rks ml LFkku ij xq:Roh;
Roj.k g gksxk&

g = 
m

F
 = 2

e

r

GM
Me = i`Foh dk nzO;eku
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e) g = 2

e

r

GM
 esa fi.M dk nzO;eku m ugha gSA vr%

fdlh LFkku ij g dk eku oLrq ds nzO;eku vkdkj
vkd`fr ;k :i ij fuHkZj ugha djrk gSA vr% fHkUu
fHkUu nzO;eku vkdkj ;k vkd`fr dh oLrq,sa eqy
:i ls fxjkbZ tkosa rks buds leku Roj.k mRiUu
gksxk rFkk ;fn lkeus ÅapkbZ ls fxjkbZ tkos rks
i`Foh lrg ij lkFk&lkFk igq¡psxhA

f) i`Foh lrg ij g dk eku 9.80 m/s2 vFkok 981

cm/s2. gksrk gSA rFkk bldh foek [Mo L1 T–2]

gksrh gSA

g) g dk eku fuEu ckrksa ij fuHkZj djrk gS &

A) i`Foh dh lrg ls Å¡pkbZ ij

B) i`Foh lrg ls xgjkbZ ij]

C) i`Foh ds ?kw.kZu ds dkj.k va{kk'k ij

D) i`Foh dh v.Mkdkj vkd`fr ds dkj.k

'g' 

A) 

i) Å¡pkbZ ds lkFk i`Foh ry ls Åij tkus ij g dk
eku ?kVrk gS &

ekuk ,d fcUnq P i`Foh lrg ls Å¡pkbZ ij ;k
i`Foh dsUnz ls r nwjh ij gSA

fcUnq P ij xq:Roh; Roj.k &

g' = 2

eR

h
+1

g










r = h + Re ,tgk¡ Re i`Foh

dh f=T;k gSa

g' = g

2

e

e

h + R

R










= 

2

2
e

r

gR
 g<'g

ii) tSls&tSls ge i`Foh lrg ls Åij tkrs gS rks g

dk eku ?kVrk gSA

g'  2r

1
 ,  r> Re ds fy;s

iii) ;fn  h < < Re rc g' = g 











 R

2h
1

e

iv) ;fn  r =   rks g' = 0 ;kfu i`Foh ls vuUr nwjh
ij g dk eku 'kwU; gksrk gS\

v) i`Foh lrg ij g dk eku (h = 0 )

g = 2
e

e

R

GM

B)

i) i`Foh ry ls uhps tkus ij Hkh g dk eku ?kVrk gS

ii) i`Foh lrg ls h xgjkbZ ij g dk eku gh  rFkk i`Foh

ij g gks rks &

gh = g 











eR

h
1  = 

e

e

R

)hR(
g


 = 

eR

gr

;kfu  gh < g, r i`Foh ds dsUnz ls nwjh gSA ;fn

(r < Re) rks r = Re – h.

iii) ;fn i`Foh ds inkFkZ dk ?kuRo d ekuk tkos rks

  fcUnq P ij yxus okyk cy gksxkA

    g  = 2r

GM
  tgka M = 

3

4
  (Re – h)3 d ;

r2  =  (Re – h)2 gn = 
3

4
  G (Re – h)  d

iv) ;fn  h = Re (;kfu r = 0) gks rks g = 0 ;kfu i`Foh

ds dsUnz ij g dk eku 'kwU; gksrk gSA

v)  i`Foh dh lrg ij g dk eku vf/kdre gksrk gSA

vi)  g ds eku esa Å¡pkbZ o xgjkbZ ds lkFk ifjoZru

dks fuEu xzkQ ls iznf'kZr fd;k tk ldrk gSA

  

R
e

h

O

r

 
P

R
e

h
P

O

r

At e
art

hs

 su
rfa

ce

Inside the earth

Above e
art

h's

su
rfa

ce
, 


Distance f rom

the centre of

earth





g
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C) g 

1)

i) i`Foh iwjh rjg ls xksy ugha gSA ;g /kz qoks ij
piVh gS] vr% Hkwe/; js[kk ij i`Foh dh f=T;k
Re dk eku /kzqoksa ij i`Foh  dh f=T;k Rp ls
vf/kd gksrk gSA QyLo:i

ge = 2
e

e

R

M G
 (Hkwe/; js[kk ij)

gp =  2
p

e

R

M G
  (/kz qo ij)

   Re > Rp vr% ge < gp

vr% /kzqoks ij g dk eku Hkwe/; js[kk ij g

ds eku ls vf/kd gksrk gSA

ii)  
e

p

g

g
= 2

p

2
e

R

R

iii) Rp dk eku Re ds lkis{k 21 fdyksehVj de
gksrk gSA vr% gp – ge = 0.02m/s2

2) 

i) i`Foh vius v{k ij if'pe ls iwoZ dh vksj fu;r
pky   ls ?kwerh gSA

ii) v{k fdlh   v{kka'k ij fcUnq P, r f=kT;k ds o`Rr

esa xfr djrk gSA ogk¡ ij fdlh fi.M dks j[kus
ij ml ij yxus okys vkd"kZ.k cy dk dqN Hkkx
mls vfHkdsUnzh; cy iznku djus esa iz;qDr  gk s
tkrk gS rFkk ftlls vkd"kZ.k cy dk eku de
gks tkrk gS] blls g dk eku de gks tkrk gSA

iii) ;fn  i`Foh dk ?kw.kZu osx] Re i`Foh dh f=kT;k

gks rks   v{kka'k ij g' dk eku fuEu gksxk &

    g' = go –  2 Re cos2

;k g' = go – 0.0337 cos2 

go i`Foh ds /kz qoks ij g dk eku gSA

iv)  ;fn   = 0 vFkkZr Hkwe/; js[kk ij

 g' = g0 –  2 Re   = g0 – .0337

 (U;wure eku)

v)  ;fn   = 90o vFkkZr /kz qo ij

    cos   = 0  g' = g  (vf/kdre eku)

vi) bl izdkj i`Foh dh lrg ij lokZf/kd eku /kzqoks
ij gksrk gS] tcfd U;wure eku Hkwe/; ¼fo"kqor½
js[kk ij gksrk gSA QyLo:i /kz qoks ij oLrq dk
Hkkj vf/kdre gksrk gS ,oa tSls&tSls Hkwe/; js[kk
dh rjQ vkrs gS] oLrq ds Hkkj esa deh gksrh tkrh
gSA Hkwe/; js[kk ij oLrq dk Hkkj U;wure gksrk gSA

vii) ;fn i`Foh ?kw.kZu djuk can dj ns rks /kzqoksa ds
vykok lc LFkkuksa ij g dk eku c<+ tk;sxkA

blh rjg ls ;fn i`Foh vius v{k ij /kw.kZu pky cM+k
ns rks /kqzoks ds vykok lc LFkkuksa ij g dk eku
?kV tk,sxkA

viii) i`Foh ds ?kw.kZu dk lokZf/kd izHkko Hkwe/; js[kk ij
gksrk gS] tcfd ?kw.kZu dk izHkko /kzqoks ij 'kwU; gksrk
gSA

ix)  ;fn  = 
eR

g
 gks] rks Hkwe/; js[kk ij oLrq dk

Hkkj 'kwU; gks tkrk gS] ijUrq nzO;eku vifjofrZr
jgrk gSA

a) ;kfu i`Foh vius orZeku dks.kh; osx ls 17 xquk
rst ?kweus yxs rks   gequator = 0 gksxk

b) bl voLFkk esa ìFoh ds ?kw.kZu xfr dk vkorZdky
24 ?k.Vs ds LFkku ij 1.41 ?k.Vs gksxk

5 i`Foh dk dks.kh; osx D;k gks] ftlls Hkwe/; js[kk
ij fLFkr oLrq Hkkjghurk dh fLFkfr esa gks &

(g = 10m/s2 and radius of earth = 6400 km) -

(A) 1.25 × 10–3 rad/sec

(B) 1.25 × 10–2 rad/sec

(C) 1.25 × 10–4 rad/sec

(D) 1.25 × 10–1 rad/sec

Pole

Pole

equator





   North pole

Equator
O

O'
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(A) g' = g - Re
2

(;fn oLrq Hkkjghurk dh fLFkfr esa gks] rks)
g' = 0  g – Re

2 = 0 (Hkwe/; js[kk ij  = 0)

   =  
R

g
  = 3106400

10



   = 1.25 × 10–3 rad/sec.

6 i`Foh dh viuh v{k ij pky D;k gks] ftlls
Hkwe/; js[kk ij fLFkr O;fDr dk Hkkj orZeku Hkkj
dk 3/5 Hkkx gks (i`Foh dh Hkwe/; js[kh; f=T;k
6400 km.) -

(A) 3.28 × 10–4 rad/sec

(B) 7.826 × 10–4 rad/sec

(C) 3.28 × 10–3 rad/sec

(D) 7.28 × 10–3 rad/sec

 (B)

Hkwe/; js[kk ij O;fDr dk vkHkklh Hkkj (latitude

 = 0) is given by

w1 = w – m Re
2,

W1 =  
5

3
 W = 

5

3
 mg

    
5

3
 mg = mg – mRe

2

or mRe
2  = mg –

5

3
 mg

 = 
R

g

5

2
= 3106400

8.9

5

2


 rad/ sec

  = 7.826 × 10–4 rad/sec

7 ,d xzg (ftldk vk/kkj i`Foh ds vkdkj ds cjkcj
rFkk nzO;eku i`Foh ds nzO;eku 4 xquk gS ) ij 2kg

nzO;eku dh oLrq dks m/okZ/kj 2m Åij mBkus esa
vko';d ÅtkZ gksxh (g = 10m/sec2 ìFoh ry ij)-

(A) 16 J (B) 32 J

(C) 160 J (D) 320 J

(C) ¼iz'ukuqlkj½

g'  = 2

p

R

M4G
 on the planet  and  g = 2

e

e

R

MG

on  the earth

 Rp = Re and Mp = Me

vc 
g

'g
= 4     g' =    4g = 40 m/sec2

(2 kg dh oLrq dks 2m  mBkus gsrq ÅtkZ mg'h

= 2 × 40 × 2 = 160 J)

r 


 E

E
r


1

2

M
r

5. 

i) fdlh nzO;eku fi.M ds pkjks vksj og {ks= ftlesa
vU; fi.M dks j[kus ij og xq:Rokd"kZ.k cy
vuqHko djs] nzO;eku fi.M  dk xq:Roh; {ks=
dgykrk gSA  ftl nwjh rd nzO;eku fi.M dk
{ks=k jgrk gS og xq:Rokd"kZ.k dh lhek dgykrh
gSA lS)kfUrd :i ls xq:RokdZ"k.k {ks= vuUr rd
gksrk gSA

ii) xq:Roh; {ks=k esa fdlh fcUnq ij j[ks ,adkd
nzO;eku ij ftruk cy dk;Z djrk gS] mls ml
fcUnq ij xq:Roh; {ks= dh rhozrk dgrs gSA

iii) xq:Roh; {ks= dh rhozrk ,d lfn'k jkf'k gSA

vi) M nzO;eku ls r nwjh ij fLFkr fcUnq ij xq:Roh;
{ks=k dh rhozrk &

    

E  = 2

e

r

MG
 (- r )

v) bZdkbZ&U;wVu@fdxzk ;k eh@lS2.

foek&[MoL1T–2].

vi)  nwjh r c<+us ds lkFk xq:Roh; {ks= dh rhozrk dk
eku de gksrk gSA r =   nqjh ij bldk eku
'kwU; gksrk gS

vii) i`Foh ds dkj.k blds dsUnz ls r nwjh ij xq:Roh;

{ks= dh rhozrk E = 2
e

r

GM
 = g.

mijksDr dFku ls Li"V gS fd fdlh LFkku xq:Roh;
{ks= dh  rhozrk ml LFkku ij xq:Roh; Roj.k ds
eku ds cjkcj gksrh gSA

viii) fcUnq nzO;eku ds dkj.k xq:Roh; {ks= dh rhozrk

dk nwjh ds lkFk ifjoZru -    Eg = 2r

GM

ix) xq:Roh; {ks= o xq:Roh; foHko esa lEcU/k -

Eg = – V Eg = – 
dr

dV
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       = – 6.67 × 10–11














5.0

10

5.0

10 32

   = – 1.47 × 10–7 Joule/kg

 7. 

a)  fdlh nzO;eku dks vuUr ls xq:Roh; {ks= ds Hkhrj
fdlh fcUnq rd ykus es fd;k x;k dk;Z ml fcUnq
ij ml nzO;eku dh xq:Roh; fLFkfrt ÅtkZ ds
cjkcj gksrk gS

b) M nzO;eku ds fi.M ds xq:Roh; {ks=k esa m nzO;eku
ds fi.M dh fLFkfrt ÅtkZ U fuEu gksxh &

         U = –
r

GMm

tgk¡ r,  M o m ds e/; dh nwjh gSA

c) xq:Roh; {ks=k esa ;fn fdlh LFkku ij xq:Roh;

foHko V gks rks ml LFkku ij fdlh nzO;eku m

dh xq:Roh; fLFkfrt ÅtkZ U = – mV gksrh gSA

d) i`Foh ds dsUnz ls r nwjh ij fdlh nzO;eku fi.M

m dh fLFkfrt ÅtkZ &

U = – 
r

mMG e
 ;fn  r > Re

  = – 3
e

22
e

2R

)r–m(3RMeG
 ;fn  r < Re

 :- ;fn fi.M i`Foh dh lrg ls h Å¡pkbZ ij

gks rFkk Re i`Foh dh f=kT;k gks rks r = Re + h

 U = – 
h+R

mMG

e

e

e) bldk eku lnSo _.kkRed gksrk gSA ;g ,d

vfn'k jkf'k gksrh gS

f) ek=kd %& twy ;k vxZ gksrk gS

g) vuar ij fLFkfrt ÅtkZ dk eku 'kwU; gksrk gSA

vU; lHkh fcUnqvks ij 'kwU; ls de ;kfu _.kkRed

gksrk gSA

M
1

P

M
2

x (1–x)

r

M

P

r

M
m

8 100 kg o 104 kg dh nks oLrq,sa ijLij 1 m nwjh
ij fLFkr gSaA 100 kg dh oLrq ls fdl nwjh ij
xq:Roh; {ks= dh rhozrk 'kwU; gksxh &

(A) 
9

1
 m (B) 

10

1
m

(C) 
11

1
m (D) 

11

10
m

 (C) ekuk 100 kg dh oLrq ls x nwjh ij Ig = 0,

 2

1

x

GM
  2

2

)xr(

GM


   or  

2

2

x

10
 = 2

4

)x1(

10



or  x = 
11

1
 M

6. 

a) ,dkad nzO;eku dks vuUr ls xq:Roh; {ks= ds Hkhrj

fdlh fcUnq rd ykus ds fy, ftruk dk;Z djuk iMrk

gS og ml fcUnq ij fo/kqr foHko ds cjkcj gksrk gS

b) fcUnq nzO;eku M ds dkj.k mlls r nwjh ij xq:Roh;

foHko V dk eku fuEu gksrk gS & V = – 
r

GM

c) ek=kd&twy@fd-xzke

foek&[Mo L2 T–2].

d) ;g ,d vkfn'k jfk'k gksrh gSA

e)   r =  ,ij  V = 0.

9 102 kg o 103 kg nzO;eku dh nks oLrq;s 1m nwjh

ij fLFkr gSA mudks feykus okyh js[kk ds e/;

fcUnq ij xq:Roh; foHko gksxk &

(A)  (B) –1.47 J/kg

(C) 1.47 J/kg (D) 147 × 10–7 J/kg

(D)Vg = Vg1 + Vg2= – 
1

1

r

Gm
 – 

2

2

r

Gm

Examples
based on
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a) 

ekuk OP = r

i) ;fn fcUnq P xksys ls ckgj fLFkr gks rks
OP = r > R

A) Eout = – 2r

MG
B) Vout = –

r

MG

ii) ;fn fcUnq P xksys dh lrg ij gks rks
OP' = r = R

A) Elrg = – 2R

MG
B) Vlrg = – 

R

MG

iii) ;fn fcUnq P xksys ds vUnj gks rks

OP" = r < R

A) Ein =  0 B) Vin = – 
R

MG

[kks[kys xksys ds vUnj izR;sd fcUnq ij xq:Roh; {ks=k

dh rhozrk 'kwU; gksrh gS rFkk foHko lc fcUnqvks ij

leku gksrk gS rFkk i`"B ds foHko ds cjkcj gksrk gSA

b)

ekuk OP = r

i) ;fn fcUnq P xksys ds ckgj fLFkr gks rks

OP = r > R

A) Eout= – 2r

MG
B) Vout = – 

r

MG

ii) ;fn fcUnq P xksys dh lrg ij gks rks

OP = r  = R

A) Esurface = – 2R

GM
B) Vsurface = – 

R

MG

iii) ;fn fcUnq P xksys dh lrg ds vUnj gks rks

OP = r < R

A)  Ein = – 3R

GMr
    B)Vin= – 

3

22

2R

)r–GM(3R

  Vcentre = 1.5 Vsurface

E  
= 0

in

R

V

10 ;fn i`Foh ry ij xq:Roh; Roj.k g gks] rks i`Foh
ry ls i`Foh dh f=T;k R ds cjkcj Å¡pkbZ rd
mBkus esa oLrq dh fLFkfrt ÅtkZ  esa o`f) gksxh
(A) mgR  (B) 2mgR

(C) 
2

1
 mgR (D) 

4

1
 mgR

i`Foh ry ij oLrq dh fLFkfrt ÅtkZ

u1 = – 
R

GMm

R mapkbZ ij fLFkfrt ÅtkZ u2 = – 
)RR(

GMm



fLFkfrt mtkZ esa o`f) = – 
R2

GMm
=

2

1
 mgR











2R

GM
g  i`Foh dh lrg ij

  8. 

i) os fi.M tks fdlh xzg ds xq:Rokd"kZ.k {ks= esa xzg
ds pkjks vkSj ifjØe.k djrs gS] ml xzg ds mixzg
dgykrs gSA

ii) mixzg nks izdkj ds gksrs gS &

P'
R

P

P"

Examples
based on
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a) izkd̀frd mixzg - tSls pUnzek] ìFoh dk izkd̀frd
mixzg gSA

b) d`f=e mixzg - tSls bUlsV] jksfg.kh] vk;ZHkV~V
vkfnA

iii) ekuk m nzO;eku dk ,d mixzg i`Foh dh pkjks
vkSj r f=T;k ds o`Ùk esa xfr'khy gSA

mixzg dks o`rh; xfr ds fy, vko';d vfHkdsUnzh;
cy i`Foh ds xq:Rokd"kZ.k cy ls izkIr gksrk gSA

;kfu,
2

e

r

mGM
 = 

r

mv2

Me = i`Foh dk nzO;eku

v = mixzg dh pky ¼d{kh; pky½

r  = mixzg ds iFk dh f=kT;k = Re + h = d{kh;
f=kT;k

Re = i`Foh dh f=kT;k

h = mixzg dh i`Foh ry ls ÅWpkbZ

g = i`Foh dh lrg ij xq:Roh; Roj.k

iv)

a)  v = 
r

GMe
= 

h + R

GM

e

e
= 

h+R

gR

e

2
e

b)
h+R

gR

e

2
e

' mijksDr lw= ls Li"V gS fd mixzg

dh pky mlds nzO;eku ij fuHkZj ugha djrh
gS cfYd mldh i`Foh ry ls Å¡pkbZ (h) ij
fuHkZj djrh gSA h ¼vFkok r) dk eku ftruk
vf/kd gksxk] mldh pky mruh de gksxhA

:- dsiyj dk nwljk fu;e Hkh ;gh gS

c) i`Foh dh lrg ds fudV ds mixzg ds fy,
   (h << Re),

v = 
e

e

R

GM
 = egR

  = 7.92 km/sec. (  8km/sec.).

e) 

i) dksbZ mixzg i`Foh dk ,d pDdj yxkus es ftruk

le; ysrk gS mls mixzg dk ifjHkze.k dky dgrs
gSA

ii) mixzg dk ifjØe.k dky

 T = 
v

r2
= 

v

h)(R2 e 

iii) T = 2
e

3

GM

r
= 2 2

e

3

gR

r
= 2 2

e

3
e

gR

)R+(h

  = 2 g

Re
 

3/2

eR

h
1 












iv) mijksDr lw= ls Li"V gS fd  T2  r3

¼dsiyj dk rhljk fu;e Hkh ;gh gS½

v) i`Foh ds fudV pDdj yxkrs mixzg ds fy,

(h << Re)  T = 2 g

Re
= 84.4 min.

vi) fuEu lw= ls Li"V gS fd mixzg dk vko`r dky
mldh d{kh; f=kT;k (r) ij fuEukuqlkj fuHkZj
djrk gSA

'T = 2  
e

3

GM

r
& T2 r3

r dk eku vf/kd gksus ij vkorZdky Hkh vf/kd
gksrk gSA

f) 

tc mixzg r f=T;k dh d{kk esa xfr djrk gS rks &

i)  mixzg dh fLFkfrt ÅtkZ

P.E = – 
r

mGMe
, tgkW  r = h

ii)  mixzg dh xfrt ÅtkZ

K.E = 
2

1
 mv2  = 

2r

mGMe

iii)  mixzg dh dqy ÅtkZ  = K.E + P.E

    E = 
2r

m–GMe

iv) T.E. = 
2

PE
 = – K.E.

v) mixzg dh ca/ku ÅtkZ = – dqy ÅtkZ = 
2r

mGMe

( tks fd xfrt ÅtkZ ds cjkcj gS )

;kfu mixzg dks 
2r

mGMe  vfrfjDr ÅtkZ nsus ij

og i`Foh ds xq:Rokd"kZ.k ls eqDr gks dj viuh

h

v

P

   m
satellite

r

M
e 

R
e
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d{kk ls iyk;u dj tkrk gSA nzO;eku c<us ij
ca/ku ÅtkZ dk eku c<+rk gSA

vi) mixzg dks viuh d{kk ls iyk;u djkus ds fy,

mldh xfrt ÅtkZ dks nks xquk djuk gksxk &

vii) mixzg dks d{kk ls iyk;u djkus ds fy, mlds

osx dks 2  xquk djuk gksxkA ;kfu osx esa 41.4%

dh o`f) dj nh tkos rks mixzg viuh d{kk ls

iyk;u dj tk;sxkA

viii) mixzg dh dqy ÅtkZ lnSo _.kkRed gksrh gSA

ix)  c/kau ÅtkZ =  xfrt ÅtkZ = – (dqy ÅtkZ) =

– fLFkfrt ÅtkZ/2

11 ,d mixzg i`Foh ds pkjksa vksj 8 × 103 km f=T;k

ds iFk ij pDdj yxk jgk gSA mixzg dks bl

d{kk esa iz{ksfir djus gsrq vko';d osx gksxk &

(A) 16 km/sec (B) 8 km/sec

(C) 3 km/sec (D) 7.08 km/sec

(D)

v  = 
r

GM
  =  

r

gR2

 = 6

122

108

104.68.9





  = 7.08 km/sec.

12 pUnzek ds pkjksa vksj ,d o"kZ esa 13 ckj pDdj

yxkrh gSA ;fn lw;Z i`Foh o i`Foh pUnzek ds

nwfj;ksa dks vuqikr 392 gks] rks lw;Z o i`Foh ds

nzO;ekuksa dk vuqikr gksxk &

(A) 365 (B) 356

(C) 3.56 x 105 (D) 1

(C)

i`Foh dk lw;Z ds pkjksa vksj ?kweus dk vkorZdky

 Te
2 = 

s

22

GM

Re4

pUnzek dk i`Foh ds pkjksa vkSj ?kweus dk vkorZdky

TM2 =
e

22

GM

Rm4

 

2

m

e

T

T








 = 











s

e

M

M
 

3

m

e

R

R









 
e

s

M

M
=

2

e

m

T

T










3

m

e

R

R








= 2

3

13

)393(
= 3.56 ×

105

13 i`Foh rFkk lw;Z ds nzO;eku o f=T;k Øe'k% M1

M2 rFkk R1, R2  gks rFkk muds dsUnz ijLij d

nwjh ij gks] rks nksuks dsUnzks ds e/; fcUnq ls m

nzO;eku dk d.k fdl osx ls iz{ksfir fd;k tk;]
fd og vuUr rd ig¡qp tk;s

(A) 2 )MM(
d

G
21  (B) )MM(

d

G
21 

(C) )MM(
d2

G
21  (D) 2

2

1

M

M

d

G

(A)

i`Foh o pUnzek dh d /2 nwjh ij foHko ÅtkZ

U = –
d

mGM1
 × 2 –

d

mGM2
 × 2

or U = 
d

2Gm
 (M1 + M2) (Mnemonically)

Ve =  
d

G
2  (M1 + M2)   (

2

1
 m Ve

2 = U)

 9.

i) ,slk mixzg tks i`Foh ij fLFkr izs{kd dks ,d gh LFkku
ij fn[kkbZ nsrk gks] Hkw&fLFkj mixzg dgykrk gSA

ii) Hkw&fLFkj mixzg dh ?kw.kZu dh fn'kk i`Foh dh ?kw.kZu
dh fn'kk esa if'pe ls iwoZ dh vksj gksrh gS rFkk
bldk vkorZdky i`Foh ds cjkcj 24 ?kaVs gksrk gSA

iii) Hkw&fLFkj mixzg dsoy Hkwe/; js[kk ds Bhd Åij
gh iz{ksfir fd, tk ldrs gSA

iv) bl izdkj ds mixzg dh i`Foh dsUnz ls Å¡pkbZ
r = 42,000km gksrh gSA

   i`Foh lrg ls Å¡pkbZ h = 36, 000 km.gksrh gSA

v) bl izdkj ds mixzg dk

(a) dks.kh; osx () = i`Foh dk ?kw.kZu osx

= 7.1 × 10–5 rad/sec



rSatellite


Examples
based on



12

(b) js[kh; osx (v) = 3.1 km/sec.

(c) ifjØe.k (T) = 24 hours.

(d) i`Foh ry ls Å¡pkbZ (h) = 36,000km (yxHkx)

vi) fdlh t le; esa Hkw&fLFkj mixzg o i`Foh dk
dks.kh; foLFkkiu leku gksrk gS &

vii) ;g lapkj mixzg ;k ikfdZx mixzg Hkh dgykrk
gSA

viii) mixzg dk dks.kh; laosx ljaf{kr jgrk gSA

J = mvr = mr 
r

Rg
2

e  = mRe gr

    = m rGMe

ix) mixzg dsoy mUgh d{kkvksa esa xfr dj ldrk gS
ftlds ry dk dsUnz i`Foh gksA

x) ;fn fdlh mixzg ls dksbZ isfdV fxjk;k tk;s rks
;g i`Foh ij u igqWp dj mixzg dh d{kk esa
leku pky ls pDdj yxkrk jgsxkA

xi) mixzg ij yxus okyk xq:Rokd"kZ.k cy mls
vko';d vfHkdsUnzh; cy iznku djus esa iz;qDr
gksrk gSA QyLo:i xq:Rokd"kZ.k cy ds dkj.k
xq:Roh; Roj.k g dk izHkkoh eku geff = 'kwU; gks
tkrk gSA QyLo:i izHkkoh Hkkj weff = 0 gks tkrk
gSA bl dkj.k mixzg esa cSBs vkneh dks Hkkjghurk
dk vuqHko gksrk gSA Hkkjghurk dh bl fLFkfr dk
vuqHko ;k=kh dks rHkh gksrk gS] tc mixzg dk
nzO;eku de gks] ftlls mixzg ds dkj.k ;k=kh
ij izHkkoh xq:Rokd"kZ.k ux.; gksA

;fn mixzg dk Lo; dk nzO;eku vf/kd gks rks
,slh fLFkfr esa Hkkjghurk dk vuqHko ugha gksrk gSA
tSlk fd pUnzek ds fy, gSA pUnzek i`Foh dk
mixzg gksrs gq, Hkh bl ij Hkkjghurk dh fLFkfr
ugha gksrh D;ksfd bldk Lo;a dk nzO;eku vf/kd
gksus ds dkj.k ;g oLrqvks dks vkdf"kZr djrk gS]
QyLo:i oLrqvkas dk pUnek ij Hkkj 'kwU; ugha
gksrk gSA

xii) mixzg tc LFkk;h d{kk esa pDdj yxkrk gS dksbZ
cká lk/ku dh vko';drk ugha gksrh gSA

9.1

mixzg dh d{kk dk vkdkj mlds osx ij fuHkZj djrk gS

Cases : If v0 = 
h+R

GM

e

i) ;fn v < v0  gks rks mixzg viuh o`Ùkh; d{kk ls gVdj
lfiZykdkj iFk esa gksrk gqvk i`Foh ij fxj tk,xkA

ii) ;fn  v = v0 gks rks mixzg o`Ùkkdkj d{kk esa i`Foh
ds pDdj yxk;sxkA

iii) ;fn v0< v < 2 v0, gks rks mixzg og i`Foh ds

pkjks rjQ nh?kZ o`Ùkkdkj iFk esa xfr djsxkA

vi) ;fn  v = 2 v0, rks mixzg ijoy;kdkj iFk ij

xfr djrk gqvk iyk;u dj tk;sxkA

v) ;fn v > 2 v0, rks mixzg vfr ijoyk;dkj iFk

ij xfr djrk gqvk iyk;u dj tk;sxkA

14 i`Foh lw;Z ds pkjksa vksj nh?kZ o`Ùkdkj d{kk esa

ifjØe.k dj jgh gSA ;fn 
OB

OA
 = x, rks B o

A ij i`Foh dh pkyksa dk vuqikr gksxk -

(A) x (B) x

(C) x2 (D) x x

(A)

dks.kh; laosx laj{k.k ls

mvr = fu;r

 v r = fu;r

vmax . rmin =  vmin. rmax ,

A

B

V

V
 = 

min

max

v

v
 = 

min

max

r

r
 = x

15 m nzO;eku dk ,d mixzg r f=T;k ds iFk ij
ifjØe.k dj jgk gSA mixzg ds dks.kh; laosx J

o i`Foh ds nzO;eku m esa lEcU/k gksxk &

(A) J = rMm.G 2 (B) J = GMm

(C) J = GMmr (D) J = 
M

mr

mixzg dk dks.kh; laosx

J = mvr, But 2r

GMm
 = 

r

mv2

    v = 
r

GM

  J = m GMr

Examples
based on
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 10. 

i) og U;wure osx ftlls fdlh oLrq dks i`Foh dh
lrg ls QSds tkus ij og okil yksVdj u vk;s
;kfu i`Foh ds xq:Rokd"kZ.k {ks=k ls fudy tkos]
iyk;u osx dgykrk gSA

ii) oLrq dks iyk;u djkus ds fy, nh xbZ ÅtkZ
c/kau ÅtkZ ;k iyk;u ÅtkZ Hkh dgykrh gSA

iii) fdlh fi.M dks iyk;u djkus ds fy, mldh dqy
ÅtkZ 'kwU; djuh gksrh gSA

vi) i`Foh ij fdlh d.k dh ÅtkZ = 
e

e

R

m–GM

  iyk;u ÅtkZ ;k ca/ku ÅtkZ  = + 
e

e

R

mGM

;fn ve osx QSdk tkos rks 
2

1
mve

2 = 
e

e

R

mGM

  i`Foh ds fy, iyk;u osx ve = 
e

e

R

2GM

= 11.2 km/sec.

v) iyk;u osx dk eku lHkh oLrqvks ds fy, leku
gksrk gS rFkk ;g muds nzO;eku ij fuHkZj ugha
djrk gSA

vi) mu xzgksa ij ok;qe.My ugha ik;k tkrk gS ftu
ij xSl ds v.kqvks dk oxZ ek/; ewy osx] ogkW
iyk;u osx ls vf/kd gksA

vii) iyk;u osx dk eku fiMa dks QSdus dh fn'kk ij
fuHkZj ugha djrk gSA cfYd ;g xzg ds ?kuRo]
nzO;eku f=kT;k o xzg ds g ij fuHkZj djrk gSA

16 ,d vUrfj{k ;ku i`Foh ry ds lehi d{kk esa
LFkkfi fd;k tkrk gSA xq:Roh; izHkko ls ckgj tkus
gsrq varfj{k ;ku dks fn;k x;k vfrfjDr osx gksxk
(Radius f earth = 6400 km, g = 9.8 m/sec2)

(A)  3.285 km/sec (B) 32.85 m/sec2

(C) 11.32 km/sec (D) 7.32 m/sec

 (A) (varfj{k ;ku dk d{kh; osx), Vo = 
r

GM

(;fn varfj{k ;ku i`Foh ry ds vfr fudV gks]
rks),

r = Radius of earth =  R

Vo =
R

GM
 = Rg  = 8.9104.6 6 

              = 7.9195 × 103 m/sec = 7.195 km/sec

(varfj{k ;ku dk iyk;u osx)

 Ve = Rg2   = 7.9195 2  = 11.2 km/sec

(vfrfjDr vko';d osx)

= 11.2 - 7.9195 = 3.2805 km/sec.

17 i`Foh o pUnzek dh f=T;kvksa dk vuqikr 10  gSA
rFkk i`Foh o pUnzek ij g dk vuqikr 6 gSA i`Foh
ry o pUnzek ds ry ij iyk;u osxksa dk vuqikr
gksxk &

(A) 10 (B) 8

(C) 4 (D) 2

 (B)

iyk;u osx  ve = gR2

vc (Ve) moon = gR2

vr% (Ve) earth = R10g62   so 
moone

earthe

)v(

)v(
 = 8

18 fdlh xzg ij g dk eku i`Foh ij g ds eku dk
10 xquk gSA xzg rFkk i`Foh ds fy, iyk;u osx
Øe'k% Vp o Ve gSaA ;fn xzg o i`Foh dh f=T;k;sa
leku gksa rks -

(A) VP = 10 Ve (B) VP = 10  Ve

(C) Vp = 10

Ve
(D) VP =

10

Ve

 (B)

iyk;u osx

= 
R

GM2
= gR2


e

p

V

V


p

e

e

p

R

R

g

g
   110   10

Vp 10  Ve

Examples
based on
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1) i`Foh dk nzO;eku ,oa mlds inkFkZ dk ?kuRo a esa
lEcU/k &

g = 2
e

e

R

GM
= 

2
e

3
e

R

dR
3

4
G 

  d =
eGR4

3g

 = 5.47 gm /cm3    d = ?kuRo

2) ìFoh dk nzO;eku Me =
G

gR
2

e
= 6.6 × 1024kg (approx.)

3) vU; xzgks ij g dk eku 
eg

g
 = 











eM

M
 

2

e

R

R









4) nks xzgks ds nzO;ekuksa dh rqyuk –
2

1

M

M
 = 

2

2

1

T

T








3

2

1

r

r









tgk¡ T1 = izFke xzg dk vko`r dky

T2 = f}rh; xzg dk vko`r dky

r1 = izFke xzg ds d{k dh f=T;k

r2 = f}rh; xzg dh f=T;k

5) lw;Z dk nzO;ekuMs = 
GT

r4
2

32
= 19.72 × 1029 kg

T = 365 fnu & i`Foh dk vko`Ùk dky

r  = i`Foh dh lw;Z ls nwjh

6) i`Foh ls Qsadk fi.M pUnzek rd igqWps rks igys i`Foh
dh lrg ls Å¡pkbZ c<+us ds lkFk  gearth ?kVrk gS]
QyLo:i Hkkj W = mgearth  ?kVrk gSA fQj ftl
Å¡pkbZ ij gearth  = gmoon gks tkrk gS] W = 0 blls
vkxs gmoon izHkkoh gksrk gS vkSj QyLo:i Hkkj w Hkh
c<+rk tkrk gS tc rd fd pUnzek dh lrg ij u
igqWp tk,sA

7) ;fn m o M nzO;eku ds d.k xq:Rokd"kZ.k cy ds
dkj.k ,d nwljs dh rjQ fojke voLFkk ls xfr djs
rks tc fd chp dh blh r gksxh rks buds ikl vkus

dk lkis{k osx 
r

m)+(M2G
 gksxkA

8) fdlh i z { k s I ; }kj k i z k Ir v f / kdre Å ¡pkb Z

h = 2

2

v – 2gR

Rv
 gksrh gSA

9) i`Foh lrg ls h1 Å¡pkbZ tkus ij g1 ds eku es dHkh
dHkh ml deh dh nqxuh gksrh gS tks h2  xgjkbZ ij
tkus ij g2 ds eku esa gksrh gSA g1h1 = g2 h2

10) dekuh okyh ?kM+h ij g dk dksbZ QdZ ugha iM+rk ijUrq
nksyu okyh ?kM+h ij g dk effect gksrk gSA

g T   ?kMh lqLr gkss tkrh gSA

g T   ?kMh rst gks tkrh gSA

11) fdlh mixzg dh d{kk ifjooZru esa fd;k x;k dk;Z

W = ÅtkZ esa ifjorZu

W = E2 - E1; W = 
2

mGMe 









21 r

1

r

1

12) ;fn dksbZ mixzg mPp d{kk esa tkrk gS rks fLFkfrt
ÅtkZ] dks.kh; losax c<+rs gSA rFkk xfrt ÅtkZ] ca/ku
ÅtkZ rFkk d{kh; osx ?kVrs gSA

r
1r

2

E
1

E
2
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1 c`gLifr (Jupiter) dk lw;Z ds ifjr% ifjØe.k
dky] i`Foh ds ifjØe.k dky dk 12 xquk gSA
xzgh; xfr o`Ùkh; ekurs gq,] Kkr djks fd c`gLifr
(Jupiter) o lw;Z ds chp nwjh i`Foh o lw;Z ds chp
nwjh] dh fdrus xquk vf/kd gSA

(A) 5.242 (B) 4.242

(C) 3.242 (D) 2.242

: (A)gesa Kkr gS fd T2  a3 fn;k gqvk gSa
(12 T)2   a1

3  rFkk T2  a2
3

   3
2

3
1

a

a
 = 

2

2

T

)T12(
= 144

or   
2

1

a

a
 = (144)1/3 = 5.242

vr% twfiVj (Jupiter) dh lw;Z ls ek/; nwjh] i`Foh
dh lw;Z ls nwjh dh 5.242 xquk vf/kd gSA

2 eaxy (mars) dh lw;Z ls ek/; nwjh] i`Foh dh lw;Z
ls nwjh dh 1.524 xquk vf/kd gSA eaxy (mars)

dk lw;Z ds ifjr% ifjØe.k dky Kkr djksA

(A) 2.88 earth year (B) 1.88 earth year

(C) 3.88 earth year (D) 4.88 earth year

: (B) gesa Kkr gs T2  a3 ;k T  (a)3/2


earth

mars

T

T
 =  = (1.524)3/2 = 1.88

D;kss afd i`Foh dk lw;Z ds ifjr% ifjØe.k dky 1

o"kZ gS] vr%

 Tearth = 1 o"kZ

  Tmars = Tearth × 1.88 = 1 × 1.88

      =  1.88 earth-year.

3 cq/k (Mercury) ,oa eaxy (Mars) dh d{kkvksa dh
semi-major v{ksa [kxksfy; ek=d esa Øe'k% 0.387

o 1.524 gSA ;fn  cq/k dk ifjØe.k dky 0.241

gS rks exy dk ifjØe.k dky fdruk gksxk \

(A) 1.2 years (B) 3.2 years

(C) 3.9 years (D) 1.9 years

: (D)

     
mars

mercury

T

T
= 

2/3

mars

mercury

a

a











= 

2/3

245.1

387.0









      Tmars = Tmercury x 

2/3

387.0

524.1









    = (0.241years) x (7.8).

    = 1.9 years.

4 ;fn T2 o r3 ds chp xzkQ [khapk tk;] rks fdlh

mixzg ds fy, <ky gksxk -

(A) 
GM

4 2
(B) 24

GM


(C) 4p Gm (D) 0

:
3

2

r

T
 = 

3

2

0

r

u

r2







 

 = 
3

2

r

)r2( 
 

GM

r
 

GM

4 2



r

mv
2

o  = 2
m

r

GM
, uo

2 = 
r

GM
,

(T2 – r3 dk <ky) = tan = 
3

2

r

T
 = 

GM

4 2

5 pkj d.k ftuesa ls izR;sd dk nzO;eku m gSA r

f=kT;k ds iFk ij ikjLifjd xq:Rokd"kZ.k vkd"kZ.k

ds izHkko esa xfr dj jgs gSaA izR;sd d.k dh pky

gksxh -

(A) 
r

Gm
(2 2  + 1) (B) 

r

Gm

(C) 








 
4

122

r

Gm
(D) 

r

Gm22

: (C) d.k '1' ifj.kkeh cy

Fr = 2  F + F'

or Fr = 2  
2

2

r2

Gm
 + 

2

2

r4

Gm
 = 

r

mv2

or v = 








 
4

122

r

Gm

6 m nzO;eku ds rhu d.k l Hkqtk ds leckgq f=kHkqt

ds 'kh"kks± ij O;ofLFkr gSA izR;sd d.k dk osx D;k

gks fd os l esa fcuk ifjorZu ds o`Ùkh; iFk ij xfr

djsa -

(A) 
2

GM
(B) 



GM

(C) 


GM2
(D) 

3

GM
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: (B) izR;sd d.k ij ifj.kkeh cy] bls o`Ùkh; xfr gsrq

vfHkdsUnz cy iznku djrk gS]

    
r

mv2

 = º60cosF2FF 222   = 3 F,,

    But, r = 
2

3
 l × 

3

2
 = 

3



,

 v = 


GM

7 pUnzek ds ry ij xq:Roh; Roj.k dk eku fdruk

gksxk] ;fn pUnzek dh f=T;k i`Foh dh f=T;k dk

1/4 Hkkx gks vkSj bldk nzO;eku i`Foh ds nzO;eku

dk 1/80 ok¡ Hkkx gks \

(A) g/6 (B) g/5

(C) g/7 (D) g/8

: (B) i`Foh ds nzO;eku me o f=T;k Re ds inksa esa

i`Foh ry ij xq:Roh; Roj.k

      g = 2
e

e

R

GM

;fn pUnzek dk nzO;eku Mm o f=T;k Rm gks] rc

pUnzek ds ry ij xq:Roh; Roj.k

lehdj.k (ii) dks (i) ls Hkkx djus ij

       
g

'g
 = 

e

m

M

M
2

m

e

R

R









   = 
80

1
 × 

2

1

4








 = 

5

1

 g' = g/5.

8. viuh v{k ij i`Foh ds ?kweus dh og pky Kkr

dhft, rkfd Hkwe/; js[kk ij fdlh euq"; dk Hkkj

bl le; ds Hkkx dk 3/5 gks tk;sA Hkwe/; js[kk

ij i`Foh dh f=kT;k 6400 fdeh eku fyft,A

(A) 7.8 × 10–3 radian/sec.

(B) 7.8 × 10–4 radian/sec.

(C) 7.8 × 10–5 radian/sec.

(D) 7.8 × 10–2 radian/sec.

: (B) bl le; Hkwe/; js[kk ij euq"; dk Hkkj yxHkx

ogh gS] tks i`Foh ds fLFkj jgus ij gksrkA ekuk

Hkkj 3/5 jg tkus ds fy, i`Foh dh dks.kh; pky

 gSA rc lw= g' = g – Re , vuqlkj

5

3
mg = mg – mRe

2.

 = 








eR5

g2
 = 















)m106400(5

s/m8.92
3

2

= 7.8 × 10–4 jsfM;eu@lsd.M

9 i`Foh ry ls fdruh Å¡pkbZ ij tkus ij xq:Roh;

Roj.k] i`Foh ij xq:Roh; Roj.k dk uok¡ Hkkx jg

tk;sxk \ i`Foh dh f=T;k 6400 fdeh gSA

(A) 12800 km (B) 1280km

(C) 128000 km (D) 128 km

: (A);fn i`Foh ry ij xq:Roh; Roj.k g gks rFkk i`Foh

ry ls h Å¡pkbZ ij g' gks rc

    g' = 2

eR

h
1

g











, 
g

'g
 = 

9

1
ds fy;s


9

1
 = 2

eR

h
1

1











 vFkok 1 + 
eR

h
 = 3

vFkok h = 2 Re = 2 × 6400 = 12800 km.

10 ;fn i`Foh dk v)ZO;kl ,d izfr'kr de gks tk;s

rFkk nzO;eku vifjofrZr jgs] rks i`Foh dh lrg

ij xq:Roh; Roj.k

(A) de gks tk;sxk (B) vifjofrZr jgsxk a

(C) c<+ tk;sxk (D) buesa ls dksbZ ugha

: (C) ekuk fd m nzO;eku dh ,d oLrq i`Foh dh lrg

ij j[kh gqbZ gS (i`Foh dk nzO;eku M rFkk v)ZO;kl

R gS)A ;fn xq:Roh; Roj.k g gS] rks -

 mg = G 2
e

R

mM
;k    g = 2

e

R

GM

tgk¡ G lkoZf=d xq:Rokd"kZ.k fu;rkad gSA tc

i`Foh dk v)ZO;kl 1 % de gks tkrk gS vFkkZr~

0.99 R gks tkrk gS] rks ekuk xq:Roh; Roj.k] g'

gks tkrk gSA

g' = 2

e

)R99.0(

GM

lehdj.k (A) o (B), ls gesa izkIr gksrk gS

g

'g
 = 2

2

)R99.0(

R
 = 2)99.0(

1

 g' = g × 

2

99.0

1








 or g' > 9

vFkkZr~ xq:Roh; Roj.k dk eku c<+ tkrk gSA
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11 i`Foh dh lrg ls fdruh Å¡pkbZ ij xq:Rokd"kZ.k

cy 10 % de gks tkrk gS \ i`Foh dk v)ZO;kl

6370 fdeh gSA

(A) 350 km. (B) 250 km.

(C) 150 km. (D) 300 km.

: (A)i`Foh dh lrg ij xq:Rokd"kZ.k cy

F1 = Gm M/R2 ------------(1)

H Å¡pkbZ ij xq:Rokd"kZ.k cy

F2 = Gm M (R + H)2  ------------(2)

lehdj.k (1) dks (2) ls foHkkftr dj ljyhdj.k

djus ij

H = R 









1

F

F

2

1
 = 350 km tgka (F2 = 9F1)

12 i`Foh ij fLizax ls yVdk d.k 1cm dk f[kapko

mRiUu djrk gSA ;fn d.k dks leku fLiazx ls

i`Foh ry ls 800 km Å¡pkbZ ij yVdk;k tk;s]

rks fLiazx esa f[kapko gksxk -

(A) 0.79 cm (B) 0.1 cm

(C) /6 rad/hr (D) 2/7rad/hr

: (A) fLizax dh yEckbZ esa f[kapko

      x1 = 
k

mg
 = 

Kr

GMm
2 ,      x  2r

1
,

   
1

2

x

x
 = 2

2

)hR(

R



or    x2 = 1 × 

2

7200

6400








 = 0.79 cm.

13 i`Foh ds Roj.k esa fdruk ifjorZu gksxk] tc

pUnzek lw;Zxzg.k dh fLFkfr ls lw;Z dh lh/k esa

i`Foh ds nwljh rjQ vk tk;A (pUnzek dk nzO;eku

= 7.36 × 1022 kg, pUnzek dh d{kh; f=T;k
3.8 × 108 m)

(A) 6.73 × 10–2 m/s2

(B) 6.73 × 10–3 m/s2

(C) 6.73 × 10–4 m/s2

(D) 6.73 × 10–5 m/s2

: (D) lw;Z xzg.k dh fLFkfr esa i`Foh ij usV cy
FE = FM + FS

pUnzxzg.k dh fLFkfr esa i`Foh ij usV cy
FE

1 = FS – FM

 i`Foh ds Roj.k esa ifjorZu

    f = 2R

GM2

= 
162

2211

1082.3

1036.71067.62



 

= 6.73 × 10–5 m/s2

14 i`Foh ry ls fdlh fi.M dks fdrus osx ls Åij

dks mNkysa fd og 10 Re Å¡pkbZ rd igw¡p tk;s \

i`Foh dk nzO;eku Me = 6 × 1024 fdxzk] f=kT;k

Re = 6.4 × 106 ehVj rFkk G = 6.67 × 10–11

U;wVu-ehVj2/ fdxzk2.

(A) 10.7 × 104 m/s (B) 10.7 × 102 m/s

(C) 10.7 × 105 m/s (D) 1.07 × 104 m/s

: (D) ekuk fi.M dk nzO;eku m gSA fi.M dh

i`Foh ry ij xq:Roh; fLFkfrt ÅtkZ

U = – 
e

e

R

mGM

i`Foh ry ls 10 Re Å¡pkbZ ij fLFkfrt ÅtkZ

U' = – 
)R10R(

mGM

ee

e



 xq:Roh; fLFkfrt ÅtkZ esa o`f)

        U' – U = – 
e

e

R11

mGM
 – 









e

e

R

mGM

= 
11

10
 

e

e

R

mGM

ig o`f) fi.M dks mNkyrs le; nh xbZ xfrt

ÅtkZ ls izkIr gksxhA vr% ;fn fi.M dks  osx ls

mNkysa] rc

2

1
mv2 = 

11

10
 

e

e

R

mGM
 vFkok  = 

eR11

GM20

fn;s x;s eku j[kus ij

       = 















 

)104.6(11

)106()1067.6(20
6

2411

= 1.07 × 104 ehVj@lsd.MA
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15 i`Foh dh f=T;k Re rFkk i`Foh ry ij xq:Roh;
Roj.k g gSA nzO;eku m ds fiaM dks i`Foh ry ls
h Å¡pkbZ rd Åij mBkus esa vko';d dk;Z dh
x.kuk dhft,A

(A) 











eR

h
1

mgh
(B) 

2

eR

h
1

mgh











(C) 











eR

h
1

mgh
(D) 











eR

h
1

mg

: (C) ekuk i`Foh dk nzO;eku Me gSA rc fd;k x;k
dk;Z

W = GMe m 











hR

1

R

1

ee
 = 

)hR(R

mhGM

ee

e



   = 
)hR(R

mhgR

ee

e

  [ GMe = gRe
2]

   = 











eR

h
1

mgh

16 ;fn dksbZ mixzg viuh d{kk esa ;dk;d jksd dj
i`Foh ij eqDr :i ls fxjus fn;k tk; rks] og
i`Foh ij fdl pky ls Vdjk;sxk -

(A) 7.919 m/sec (B) 7.919 km/sec

(C) 11.2 m/sec (D) 11.2 km/sec

: (B) (ÅtkZ laj{k.k ds fl)kUr ls)

(h = Å¡pkbZ ij ÅtkZ)

0 – 
hR

GMm


 = 

2

1
 mv2 –

R

GMm

     
2

1
mv2 = 

R

GMm
 – 

hR

GMm



    = 
R

GMm
 – 

R2

GMm

 v = 
R

GM
 = 

R

gR2

 = Rg

        = 8.9106400 3   = 7.919 km/sec.

17 ,d iz{ksI; i`Foh ry ls Å/okZ/kj Åij dh vksj
KVe osx ls iz{ksfir fd;k tkrk gSA tgk¡ Ve

iyk;u osx gS rFkk K < 1, ok;q dk izfrjks/k ux.;
gS] i`Foh ds dsUnz ls mixzg dh egÙke Å¡pkbZ
gksxh -

(A) 2K1

R


(B) 2K

R

(C) 
2

2

K

K1
(D) 

R

K2

: (A) ;fn oLrq i`Foh ry ls v osx ls h Å¡pkbZ rd

iz{ksfir dh tk;saxs ÅtkZ laj{k.k fl)kUr ls -

2

1
 mv2 = 

R/h1

mgh



fn;k gS  v = Kve = K gR2  and h = r – R

vr% 
2

1
 mK2 2gR =

R

Rr
1

)Rr(mg






or r = 2k1

R



18 ,d mixzg i`Foh ds lehi ,d d{kk esa ifjØe.k

dj jgk gSA i`Foh dh f=T;k dks 6.4 × 106 ehVj

ekurs gq;s] mixzg dh d{kh; pky rFkk ifjØe.k

dky Kkr dhft,A (g = 9.8 ehVj@lsd.M2)

(A) 7.2 km/sec., 84.6 minutes

(B) 2.7 km/sec., 8.6 minutes

(C) .72 km/sec., 84.6 minutes

(D) 7.2 km/sec., 8.6 minutes

: (A) d{kh; pky]0 = egR  = )104.6(8.9 6

= 7.2 × 103 m/s

= 7.2 fdyks ehVj@lsd.M

ifjØe.k dky] T = 2 g/R

= 2 × 3.14 8.9/)104.6( 6

= 5075 lsd.M = 84.6 feuV

19 ;fn fdlh d`f=ke mixzg dk i`Foh ds Bhd Åij

pDdj yxkus dk ifjØe.k dky T gS rFkk i`Foh

dk ?kuRo  gS] rks (G = 6.67 × 10–11 ehVj3/

fdxzk- lsd.M2)

(A) T2 lkoZf=kd fu;rkad gSA

(B) T2 le; ds lkFk ifjofrZr gksrk gSA

(C) T2 = 
G

3

(D) T2 = 3 × G
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: (A), (C)

;fn fdlh mixzg dk i`Foh ds pkjksa vksj dk

ifjØe.k-dky T gS] rc

T2 = 
e

3
e

2

GM

)hR(4 

tgk¡ h mixzg dh i`Foh ry ls Å¡pkbZ gSA

 Me = 
2

3
e

2

GT

)hR(4 

mixzg] i`Foh ds Bhd Åij pDdj yxk jgk gS]

vr% h, Re dh rqyuk esa mis{k.kh; gSA

 Me = 
2

3
e

2

GT

R4

ijUrq Me = 
3

4
 Re

3tgk¡  i`Foh dk ?kuRo gSa

bl izdkj

3

4
Re

3  = 
2

3
e

2

GT

R4

vFkok  T2 = 
G

3
.

tks fd lokZf/kd fu;rk¡d gSA bldk eku Kkr

djus ds fy;s

     T2 = 
G

3
.

)skg/m(1067.6

14.33
2311 




= 1.41 × 1011fdxzk&lsd.M2/ehVj3.

20 100 fdxzk dk ,d fi.M vuUr ls i`Foh ij fxjrk

gSA i`Foh ij igq¡pus ij fi.M dh ÅtkZ fdruh

gksxh \ i`Foh dh f=T;k 6400 fdeh rFkk g = 9.8

ehVj@lsd.M2 gSA ok;q ?k"kZ.k mis{k.kh; gSA

(A) 6.27 × 109 J (B) 6.27 × 1010 J

(C) 6.27 × 1010 J (D) 6.27 × 107 J

: (A);fn fdlh fi.M dks i`Foh ry ls iyk;u osx e

nsdj Hkstsa rks og vuUr rd pyk tk;sxkA vr%

vuUr ls fxjus okys fi.M dk i`Foh ij osx e

gksxkA i`Foh ij iyk;u osx

e = egR = )m106400()s/m8.9(2 32 

  = 1.2 × 10 104 ehVj@lsd.M

  = 11.2 fdeh@lsd.MA

fi.M }kjk vftZr xfrt ÅtkZ

K = 
2

1
me

2

 = 
2

1
× 100 fdxzk × (11.2 × 103 ehVj@lsd.M)2

 = 6.27 × 109 twyA

21 ,d d`f=e mixzg dks i`Foh ds fo"kqor~ ry esa

LFkkfir djuk gSA fo"kqor~ js[kk ij fLFkr ,d

izs{kd dks ;g mixzg iwjc dh vksj pyrk gqvk

izrhr gksuk pkfg, rFkk ,d fnu esa ,d pDdj

iwjk djuk pkfg,A i`Foh ds dsUnz ls mixzg dh

nwjh Kkr djksA i`Foh dk nzO;eku gS 6.0 × 1024

fdxzk rFkk bldk dks.kh; osx gS 7.30 × 10–5

jsfM;u@lsd.M)

(A) 2.66 × 103 m. (B) 2.66 × 105 m.

(C) 2.66 × 106 m. (D) 2.66 × 107 m.

: (D) geas Kkr gS

   2r

GMm
 = m 2 r   or 2r

GM
= 2 r..

 r3 = 2

GM



tgk¡  mixzg dk dks.kh; osx gSA orZeku fLFkfr

esa] = 20,

tgk¡ 0 i`Foh dk dks.kh; osx gSA

     = 2 × 7.3 × 10–5 jsfM;u@lsd.M

      G = 6.673 × 10–11 n-m2/kg2

      M = 6.00 × 1024 kg.

;s eku lehdj.k (A) esa LFkkfir djus ij

r3 = 25

2411

)10x3.7x2(

)10x00.6)(10x673.6(




gy djus ij r = 2.66 × 107 ehVj
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22 nks mixzg P o Q ftuds nzO;eku leku gSaA i`Foh

ds fudV Hkwe/; js[kh; ry esa pDdj yxk jgs

gSaA mixzg P i`Foh ds ?kw.kZu fn'kk esa] tcfd Q

foijhr fn'kk esa ?kwe jgk gSA i`Foh ls tqM+s fudk;

ds lkis{k budh xfrt ÅtkZvksa dk vuqikr gksxk

(A) 

2

7437

8363








(B) 

2

8363

7437









(C) 







7437

8363
(D) 








8363

7437

 (A) 
KP

KQ

E

E
 = 2

P

2
Q

V

V
 i`Foh dk js[kh; osx

   ve = 
eT

Re2
= 

360024

104.628.2 6




 = 463 m/s

d{kh; osx V0 = gRe  = 7.9 × 103 m/s

iz'ukuqlkj

VP = V0 + Ve = 7900 – 463 = 7437 m/s

VQ = V0 + Ve = 7900 + 463 = 8363 m/s


KP

KQ

E

E
 = 

2

7437

8363









23 ;fn i`Foh dh ek/; f=T;k 1.5 × 108 km rFkk

G = 6.67 × 10–11 Nm2/kg2 gks] rks lw;Z dk

nzO;eku gksxk-

(A) 12 × 1010 kg (B) 3 × 1010 kg

(C) 2 × 1030 kg (D) 3 × 1030 kg

: (C)ge tkurs gSa]

 v = 
r

GM
,

 T = 
v

r2
 = 2r 

GM

r

or M = 
2

32

GT

r4
 = 2 × 1030 kg

(As T = 1 year = 3.15 × 107 sec)

24 i`Foh ,oa pUnzek ds nzO;eku ,oa f=T;k;sa Øe'k%

M1, M2 o R1, R2 gSa rFkk muds dsUnz d nwjh ij

gSA og U;wure pky ftlls fdlh m nzO;eku ds

d.k dks fudk; ds e/; fcUnq ls iz{ksfir fd;k

tk;s rkfd ;g vuUr ij pyk tk;s] gksxh

(A) 2 )MM(
d

G
21  (B) )MM(

d

G
21 

(C) )MM(
d2

G
21  (D) 

2

1

M

M

d

G

: (A)i`Foh o pUnzek ds dsUnz ls d/2 nwjh ij fLFkfrt

ÅtkZ

U = – 2 
d

mGM1
 – 2 

d

mGM2

or U = – 
d

Gm2
 (M1 + M2)(Numerically)

2

1
 mVe

2 = U

 Ve = 2 )MM(
d

G
21 

Earth

A

 B

Sun

Earth

O
1

R
1

P

M

M
1

R
2

O
2

M
2

d

Moon


