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 (g)  iF̀oh ftl Roj.k ls fdlh oLrq dks
viuh vksj f[kaprh gS mls xq#Roh; Roj.k dgrs gS mldk eku
cnyrk jgrk gS lkekU;r% g = 9.8 m/s2  FkkA
g = 980 cm/s2  gksrk gS

 g G 

g

tgka M = iF̀oh dk nzO;eku
R = iF̀oh dk f=kT;k

 g 
(i) èkqzoksa ij f=kT;k ?kVus ls g dk eku c<+ tkrh gSA
(ii) fo"kqor js[kk ij f=kT;k c<+us ls g dk eku ?kVrk gS blh

dkj.k jkWdsV dks NqM+us ds fy;s fo"kqor jsf[k; LFkku dks
pquk tkrk gSA

(iii) fo'o dh f=kT;k rFkk xq#Roh; Roj.k esa mYVk lacaèk gksrk gSA
(iv) iF̀oh ds f=kT;k esa ftruk % ifjorZu gksrk gS g ds fuEu

esa mldk nqxquk ifjorZu ns[kk tkrk gS ;g fu;e ikap %
rd gh ykxq gksrk gSA

Q. 3% g 

Sol. 3% × 2 = 6%
Q. g 

Sol. g = 2

GM
R

.... (i)

g1  = 23
GM
R

g1 = 29
GM
R

g1 = 2

GM
R

g1 = 9
g
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GRAVITATION

 lalkj dh lHkh oLrq,a ,d&nqljs dks vkdf"kZr djrh gS ftls
xq#Rokd"kZ.k dgrs gS xq#Rokd"kZ.k cy lnSo vkd"kZ.k djrk
gS dHkh izfrd"kZ.k ugha djrk gS ;g lcls detksj cy gS
fdUrq bldk jsat (Range) lcls vfèkd gS xq#Rokd"kZ.k dk
[kkst U;wVu us fd;kA

F m1m2

F  2

1
r

2r tgk¡ G = lkoZHkkS fed xq#Rokd"kZ.k fu;rkad

G  = 6.67 × 10–11

2

2

.N m
kg

Remark 

 – oSlk cy tks ekxZ ij fuHkZj ugha djrk gS laj{kh
cy dgykrk gS laj{kh cy dgykrk gS voeqeu ;s O;qRØe
oxZ ds fu;e dk ikyu djrs gSa vFkkZr~ buesa R2 dk Hkkx gksrk
gSA

Ex : - fo|qr cy (F) = 
1 2

2

.1
4

q q
r

xq#Roh; cy  (F) = 1 2
2

mm
G
R

pqEcdh; cy (F) = 4
Q.

Sol. 2F .... (i)

1
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F
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F
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 g 

(i) èkqoksa ij ds eku ij ?kq.kZu xfr dk izHkko ugha iM+rk gS
iF̀oh rst ?kqes ;k fèkeh èkqzoksa ij g dk eku ,dleku
jgrk gSA

(ii) fo"kqor js[kk ij g ds eku ij ?kq.kZu dk mYVk izHkko ns[kk
tkrk gSA

(iii) ;fn ìFoh dk ?kq.kZu fèkeh gks tk, rks fo"kqor js[kk ij
g dk eku c<+ tk;sxkA

(iv) ;fn ìFoh dk ?kq.kZu rst gks tk, rks fo"kqor js[kk ij g
dk eku ?kV tk,sxkA

(v) ;fn iF̀oh 17 xq.kk rst ?kqeus yxs rks fo"kqor js[kk ij g
dk eku 'kwU; gks tk,xk vkSj oLrq,a gok esa rSjus yxsxhA

 g 
ìFoh lrg ls Åij ;k fups tkus ij g ds eku esa deh vkrh gS

lrg ij g = 2

Gm
R

Å¡pkbZ ij g

Q. g 

Sol. g .... (i)

'g

2'g

'g

'g

Q. g 
6400 km 

Sol. g = 2

Gm
R

— lrg .... (i)

1g — Å¡pkbZ .... (ii)

1

 = 1

g
g = 

2
Gm
R
Gm

4
g

4 = 2R

4  = 

h = 6400
 g 

1

h
R

Q. g 

Sol.

g' = g(1 – 1)
g' = 1 × 0

Remark : - g 

g 1
6

 (orbital velocity)  og U;wure pky ftls
izkIr dj dksbZ mixzg fdlh xzg dk ,d pDdj iqjk dj ys
d{kh; pky dgykrk gS ;g nzO;eku ij fuHkZj ugha djrk gSA

 d{kh; pky xzg fd f=kT;k c<+us ls c<+ tkrk gS&
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Remark 
8 km/s 

 (Escape Velocity)  og osx xq#Roh; lhek
dks NksM+dj ges'kk ds fy, pyk tk, iyk;u osx dgykrk
gSA

Scape velocity = 

 iyk;u osx nzO;eku ij fuHkZj ugha djrk gS xzg fd f=kT;k
c<+kus ls iyk;u osx c<+ tkrk gSA
iF̀oh dk iyk;u osx 11.2 km/s

o`gLifr dk iyk;u osx 59.5 km/s

pUnzek dk iyk;u osx 2.3 km/s

 pUnzek ij de iyk;u osx ds dkj.k gh ogka dk ok;qeaMy
pUnzek dks NksM+dj pyk x;k blh dkj.k ogka èofu mRiUu
rks gksxh fdUrq lqukbZ ugha nsxhA

 pUnzek ij de xq#Rokd"kZ.k ds dkj.k pUnzek ij mrjus okyk
O;fDr vius lkFk Hkkjh otu fy;s jgrk gSA



iyk;u osx = 2gR

Ve = 2

Ve= 2  × VVo

  ekuo fufeZr oSls fi.M tks xzg dk pDdj
yxkrs gS Ñf=ke mixzg dgykrs gSA ;g nks izdkj ds gksrs gSaA



(i) xzg lw;Z dk pDdj fn?kZ o`Ùkh; iFk ij yxkrs gS vkSj lw;Z
iQksdl ij fLFkr jgrk gSA

(ii) fdlh Hkh xzg dk {ks=kh; pky lkeku gksrk gS vFkkZr~ dksbZ Hkh
xzg ,d lkeku le; esa lkeku {ks=kiQy dks r; djrk gS
ftl dkj.k tc og lw;Z ds djhc vkrk gS rks mldh pky
c<+ tkrk gSA

(iii) fdlh xzg ds v¼Znh?kZ v{k dk
oxZ mlds vkoÙkZdky ds rhljs ?kkr ds lekuqikrh gksrs gSaA

nh?kZ v{k&2a

v¼Z nh?kZ v{k – a

Eg. ,d xzg ds nh?kZo`Ùkh; iFk dk nh?kZ v{k 16 gS vkoÙkZdky
Kkr djsaA
64

T
Remark : dksbZ Hkh mixzg nh?kZoÙ̀kh; iFk ij pDdj yxkrk
gS ;fn og ijoy;dkj gksxk rks ìFoh ij fxj tk,xkA
vfrijoy;dkj gksus ij varfj{kr esa xk;c gks tk,xkA

(i) fyÝV tc lkekU; osx ls mij ;k uhps tk,xh rks Hkkj
esa dksbZ ifjorZu ugha vk,xkA

(ii) tc fyÝV Roj.k ;k lkeku Roj.k ls Åij tk,xh rks
Hkkj c<+sxkA

(iii) tc fyÝV Roj.k ;k lkeku Roj.k ls uhps vk,xh rks
Hkkj ?kVsxkA

(iv) Åij tkrs le; ;k uhps vkrs le; ;fn jLlh VqV tk,
rks Hkkj fgurk gksxhA

(v) ;fn fyÝV g Roj.k ls Hkh vfèkd Roj.k ls (gpkd ls)
uhps mrjs rks fyÝV esa j[kh oLrq Nr ls Vdjk tk,xhA
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oLrq dk Hkkj W = mg.

oLrq dk fyÝV esa Hkkj

mij = +ve

uhps = –ve

Q. 200 kg 
5 m/s2 5 m/s2

Sol. mij efgyk dk Hkkj
W = m (g+a) W = mg
= 200 (10 + 5)      = 200 × 10
= 200 × 15     = 2000 N
= 3000

uhps = W = m (g – a)
= 200 (10 – 5)
= 200 × 5
= 1000

Q. 6 m/s2

50 kg 

a = 6 m/s2

m  = 50 kg

Sol. nzO;eku change ugha gksrk gSA

 nzO; ds ifjeki dks nzO;eku dgrs gS ;g bl ckr
dk tkudkjh nsrk gS fd og inkFkZ fdrus d.kksa ls cuk gS
nzO;eku dHkh cnyrk ugha gS nzO;eku ,d vfn'k jkf'k gS
bls kg esa ekirs gS nzO;eku ekius ds fy, dekuhnkj rqyk dk
iz;ksx djrs gSA

(Weight) og i`Foh ds f[kapko cy dks crkrk gS
LFkku cnyus ls Hkkj cny tkrk gS Hkkjlfn'k jkf'k gS ;g
ges'kk uhps fd vksj dk;Z djrh gS Hkkj dks fLizax rqyk }kjk
ukirs gSA

Hkkj 

Q. 40 kg 

Sol. w = mg
= 40 × 10 = 400 N

Q. 1800 N 

Sol.

1800 × 
1
6 = 300 N

Q. 90 Kg 

Sol. W = mg
90 × 10 = 900

= 
900

6
= 100 N

Q. 300 N 

Sol. pUnzek ij Hkkj  = 300 N

ìFoh ij Hkkj = 300 × 6
w = 1800

w = mg
1800 = m × 10
m = 180 Kg

Q. 50 kg 

Sol. ìFoh ij Hkkj
w = mg
w = 50 × 10

= 500

pUnzek ij Hkkj = 

= 
500

6
 = 83.3 N

Q. 90 kg 

Sol.  90 kg
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Remark :
(i) èkzqoksa ij g dk eku vfèkd gksrk gS ftl dkj.k Hkkj vfèkd

gksxkA
(ii) fo"kqor js[kk ij g dk eku de gksrk gS ftl dkj.k Hkkj

de gksxk fdUrq nzO;eku ij dksbZ izHkko ugha iM+sxkA
Remark :

fdlh oLrq dk lokZfèkd Hkkj fuokZr esa gksrk gS vFkkZr~
,dne mfpr Hkkj Kkr djus ds fy, fuokZr gksuk pkfg,
lksukj lksuk rkSyrs le; dkap ds vUnj rkSyrk gSA

(S.H.M. - (Simple Hormonic motion)
tc dksbZ fi.M fdlh fuf'pr fcUnq ds bèkj&mèkj xfr djrk
gS rks blds xfr dks ljy vkorZ xfr dgrs gSaA eè;eku
fLFkfr vfèkdre foLFkkiu dks vk;ke ;k Amplitute dgrs
gSA
vk;ke (foLFkkiu) Roj.k ds lekuqikrh gksrh gS fdUrq fn'kk
foijhr gksrh gS

 ,d nksyu iwjk djus esa yksyd dks pkj (4) vk;ke r;
djuk gksrk gSA
1 nksyu = 4 vk;ke

 rhu nksyu iwjk djus esa fdruk vk;ke pyuk gksxkA
3 × 4 = 12 vk;ke

Q. 4 cm S.H.M 5 

Sol. 1 nksyu = 4 vk;ke
5 nksyu = 20 vk;ke
5 nksyu ds fy, nwjh = 20 × 4 = 80 cm

 (Time period) 

,d nksyu iwjk djus esa yxk;k x;k le; vkorZ dky
dgykrk gS vkorZ dky le; dks crkrk gSA ;fn vkorZ dky
c<+sxk rks le; c<+sxk vkSj oLrq lqLr gks tk,xh fdUrq
vkorZdky ?kVsxk rks le; ?kVsxk vkSj oLrq rst gks tk,xhA

T
g

Remark: - 

 vkorZ dky (T) rFkk yEckbZ l esa [khapk x;k xzkiQ
ijoy;kdkj izkIr gksxkA



(i) yEckbZ vkSj vkorZdky lekuqikrh gksrk gSA
(ii) yEckbZ dks ftruk xq.kk fd;k tk,xk vkorZdky mldk

oxZewy gks tk,xkA
Eg. yEckbZ dks 16 xq.kk djus ij vkorZdky 4 xq.kk gks

tk,xkA
(iii) xehZ ds fnu esa isUMqye ?kM+h ds yEcbZ c<+ tkrk gS

ftl dkj.k vkorZdky c<+ tkrk gS vkSj ?kM+h lqLr gks
tkrk gSA

(iv) BaMh ds fnu esa yEckbZ ?kV tkrh gS ftlls vkorZ dky
?kV tkrh gS vkSj isUMqye ?kM+h rst gks tkrh gS

(v) >qyk >qyrh yM+dh ;fn vpkud cSB tk,xh rks mldk
nzO;eku dsUnz (ukHkh) uhps f?kldus ds dkj.k yEckbZ
c<+ tk,xkA ftlls vkorZdky c<+ tk,xkA >qyk lqLr gks
tk,xkA

(vi) ;fn cSBh gqbZ yM+dh >qyk >qyus le; [kMh gks tk,xh
rks ukHkh Åij gksus ds dkj.k yEckbZ ?kV tk,xh vkSj
vkorZdky ?kV tk,xk vkSj >qyk rst gks tk,xkA

(vii) ;fn dksbZ yM+dh [kM+h gksdj >qyk >qy jgh gS vkSj dksbZ
yM+dk >qyk ij vkdj cSB tk, rks nzO;eku dsUnz dks
nksuksa ds ukHkh ds fcp esa ekuk tk,xk tks igys dh
vis{kk FkksM+k uhps gks tk,xk ftlls yEckbZ c<+ tk,xh
vkorZdky c<+ tk,xk vkSj >qyk lqLr gks tk,xhA

(viii)  ;fn fdlh ?kM+k esa yckyc ikuh Hkjk gks vkSj og
S.H.M.  dj jgk gks vkSj ?kM+us dk isuh esa lqjkx gks tk,
rks vkorZdky izkjaHk esa c<+sxk mlds ckn fLFkj gks
tk,xkA

 ;fn yEckbZ esa izfr'kr ifjorZu gks rks vkorZ dky esa mldk
vkèkk ifjorZu gksrk gSA
Ex. - yEckbZ esa 5% ifjorZu gksus ij vkorZdky esa 2.5 % dh
of̀¼ gksxhA



 Mob. : 8877918018, 8757354880 [6] By : Khan Sir

 g –
(i) g rFkk vkorZdky esa mYVk lacaèk gksrk gSA
(ii) èkqzoksa ij g dk eku vfèkd gksrk gS ftl dkj.k

vkorZdky ?kV tk,xkA
(iii) lwjax esa tkus ij g dk eku ?kVrk gS ftl dkj.k

vkorZdky c<+ tk;sxkA
(iv) Å¡pkbZ ij tkus ls g dk eku ?kVrk gS ftl dkj.k

vkorZdky c<+ tkrk gSA
(v) varfj{k esa tkus ij g dk eku 'kwU; gks tkrk gSA vr%

vkorZdky vuUr gks tk,xkA
Ex. : fdlh mixzg ds vUnj isUMqye ?kM+h dk vkorZdky

vuUr gks tk,xkA
Q. T 

Sol. iF̀oh = T = 2
g

paæek = T' = 
2

6

T' = 2
g

T' = g

T' = 6T
Q.

Sol. T = 2
g [ dsUnz ij g = 0]

T = 2

T = 
 S.H.M 

 oSlk yksyd ftldk vkorZdky nks
lsds.M gks lsdsaM yksyd dgykrk gSA

Q.

Sol. T = 2
g

2 = 2
g

2
2 g

1
g

1
3.14 g
Squaring bothside

1

l = 1 meter.

 S.H.M. 

tgk¡ A = vk;ke
w = dks.kh; pky
t = 0 le;

Q. y = 3 sin 10 t 
Sol. y = A sin wt

y = 3 sin 10 t
A = 3 (vk;ke)
 = 10

2h = 10

h = 
5 vko`fÙk

T = 
5
 vkorZ dky

Q. S.H.M y = 10 sin
18t

Sol. y = 10sin 18 t
y = A sinwt
A = 10

w = 18
2h = 18

h = 9 Hz vkòfÙk


