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æO;eku %& fdlh fiaM esa mifLFkr dqy lkexzhA

S.I unit - kilogram (kg)/S.I bdkbZ & fdyksxzke (fdxzk)

Quantity - scaler/ek=kk & vfn'k

Mass always remains constant./æO;eku lnSo fLFkj jgrk gSA

Weight :- It is the force by which earth attracts any body towards itself (center).

Hkkj %& ;g og cy gS ftlds }kjk i`Foh fdlh fiaM dks viuh vksj (dsanz) vkdf"kZr djrh gSA

Also, 

 F weight
    W = mg

           constant

    W g

weight = mg

m

g F = mg

The value of weight changes place to place due to the change of the value of 'g'

'g' dk eku txg ds cnyus ls cnyrk gSA blfy, Hkkj dk eku Hkh txg ds cnyus ls cnyrk gSA

mass = 72 kg

Earth

mass = ?

Moon

Mass remains constt.  m = 72 kg on moon.

æO;eku fLFkj jgrk gS-  m paæek ij 72 fdxzk- laidZ

Contact Force and Normal Reaction Force

lEidZ ,oa vfHkyac izfrfØ;k cy

GRAVITATION/xq:Rokd"kZ.k02

CHAPTER
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mg

mR
mg

R (Normal R”)

Table

R m

mg

Cases of lift/fyÝV ds ekeys

(i) When lift is in rest position/tc fyÝV vkjke dh fLFkfr esa gks

R

mg

R

Normal Rn = weight

R = mg

(ii) When lift moves upword direction with acceleration 'a'

tc fyÝV Roj.k 'a' ds lkFk Åij dh vksj c<+rh gS
Fnet = R – mg

Fnet = ma

R – mg = ma

R = ma + mg

R = m(g + a) 

W = mg w α g

R

mg
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Apparent wt increases/Li"V :i ls otu c<+ tkrk gSA
(iii)When lift moves downward direct with accn 'a'.

tc fyÝV accn 'a' ds lkFk lh/s uhps dh vksj c<+rh gSA
Fnet = mg – R

Fnet = ma

mg – R = ma

R = mg – ma

= m (g – a)

g , weight 

Apparent wt decreases/Li"V :i ls otu de gks tkrk gSA

(iv) Free falling condition/eqÙkQ :i ls fxjus dh fLFkfr
a = g

R = m (g – a)

R = O

Apparent (Li"V) wt = 0

Q. A person having mass 'M' is standing on a weighing balance and lift moves
upward with accn 'a'. Reading of mass in the weighing balance is-

'M' æO;eku okyk ,d O;fÙkQ rjktw ij •M+k gS vkSj fyÝV 'a' Roj.k ls Åij tkrh gSA
(a) M (g – a) Reading of mass = M

(b) M æO;eku dk ikBÔkad = M

(c) M ( g + a) Reading of weight = M(g + a)

(d) Mg otu dk ikBÔkad = M(g + a)

Q. A 60 kg boys is standing in a lift, lift is going donwward, direction with
acceleration 9.8m/s2 then Find apparent weight of boy.

,d 60 fdyksxzke dk yM+dk ,d fyÝV esa •M+k gS] fyÝV uhps dh vksj tk jgh gS] Roj.k 9.8m/s2

ds lkFk fn'kk esa] rks yM+ds dk Li"V otu Kkr djsaA
R = m ( g – a) g = 9.8 m/s2

R = 60 (9.8 – 9.8) = 0

It is condit of free failing./;g Lora=k :i ls fxjus dh 'krZ gSA
Q. A 60 kg boy is standing in a lift. If lift is going in upward direction with

acceleration. 0.1 m/s2 then. Find apparent wt of boy.

,d 60 fdyks dk yM+dk fyÝV esa •M+k gSA ;fn fyÝV Roj.k 0.1 m/s2 then. Find apparent

wt of boy ds lkFk Åij dh vksj tk jgh gSA
g = 10 m/s2

fiQj 0.1 m/s2 yM+ds dk Li"V otu Kkr djsaA
R = m ( g + a)

= 60 (10 + 0.1) = 60 × 10.1 = 606 N

g a

R

mg

10N a

13N
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GRAVITATIN FORCE/xq#Rokd"kZ.k cy
 It acts between masses./;g nzO;ekuks ds chp dk;Z djrk gSA
 Its nature is attractive./bldh çÑfr vkdf"kZr gSA
 It is weakest force of nature./;g çÑfr dh lcls detksj cy gSA
 It is a central force./;g ,d dsUæh; cy gSA

M2M1

r

Derivation/O;qRifÙk
F a m

1
 × m

2

2

1
F

r


1 2
2

F
r

m m




1 2
2

F= G
r

m m
G is universal gravitation const.

G lkoZHkkSfed xq#Rokd"kZ.k fLFkjkad gSA
Unit of G/G dh bdkbZ

2
11

2

.
6.676 10

N M
G

Kg
 

2 –2G Nm kg   Given by Henry Cavindish/gsujh dSosafM'k }kjk fn;k x;k

              

      discovered H
2
/H

2
 dh •kst dh

Q. It the dist between earth & Sun is doubled. Find new gravitional force.

;fn i`Foh vkSj lw;Z ds chp dh nwjh nksxquh gks tkrh gSA u;k xq#Rokd"kZ.k cy •kstsaA
(a) 4F (b) F/4

(c) 2F (d) F/2

2

1
F

r
  If doubled (;fn nksxquk dj fn;k tk,) 

2

1

(2 )
F 

1

4

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Escape velocity (Ve)/iyk;u osx (Ve)
That minimum velocity is given to a body such that it croses earth gravitational
field and never comes back on earth's surface.

fdlh fiaM dks U;wure osx bl çdkj fn;k tkrk gS fd og iF̀oh ds xq#Rokd"kZ.k {ks=k dks ikj dj tk, vkSj dHkh
Hkh i`Foh dh lrg ij okil u vk,A
Note :- Escape velocity does not depend on mass of object

iyk;u osx oLrq ds nzO;eku ij fuHkZj ugha djrk gSaA
Ve of earth = 11.2 km/s on karman line

deZu js•k ij i`Foh dk iyk;u osx = 11.2 fdeh@lsdsaM
Ve for moon = 2.38 km/s

paæek ds fy, iyk;u osx = 2.38 fdeh@lsdsaM

Ve 2g Re R Radius of earth/i`Foh dh f=kT;k

2gM e
Ve

Re
 Re = 6400 km

Me = 5.98 × 1024 kg
Condition for existance of atmosphere on any planet.

fdlh Hkh xzg ij ok;qeaMy ds vfLrRo dh 'krZA
(1) Gravity/xq#Rokd"kZ.k

Vrms = Root mean square velocity.

Vrms = oxZ ekè; ewy osx
(2) Vrms < Ve
Ve = 11.2 km/s, V

rms
 = (4 – 5) km/s

Let V
1
, V

2
 .........V

n
 be velocity of different gases./fofHkUu xSlksa dk osx gksA

2 2 2
1 2 ...... n

rms

V V V
V

n

 


Escape velocity Earth = 11.2 km/s

Moon = 2.38 km/s

Gases/particles = (4–5) km/s
Relation between 'G' and 'g'/'G' vkSj 'g' ds chp laca/
F = mg _______(i)

2

GMm
F

R
 ___________(ii)

From (i) and (ii)/(i) vkSj (ii) ls

2

GM
g

R


1
g

R


Variation of 'g'/'g' dk :ikarj

m

mg

R
M

Earth
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(1) Effect of attitude/yackbZ@ÅapkbZ dk çHkko

2

GM
g

R


2

1
g

R


2

1

( )
g

R h




2
' 1

h
g g

R

 
  

 

Numerical/U;wesfjdy 

2

'
R

g g
R h

 
  

 

on going on high attitude 'g' decreased.

ÅapkbZ ij tkus ij 'g' de gks tkrk gSA
Q. At what height the value of 'g' decrease by 36% of the value of g at surface of

earth?

fdl ÅapkbZ ij 'g' dk eku i`Foh dh lrg ij g ds eku ls 36% de gks tkrk gS\
(a) 3200 km
(b) 1600 km
(c) 6400 km
(d) 5000 km
g' = g × 64%

2

'
R

g g
R h

 
  

 

2
64

100

g R
g
R h

  
  

 

64

100

R

R h

 
  

 
10R = 8R + 8h
R = 4h Re = 6400 km
6400 = 4 × h

1600h km

gR

M

Earth

‘g’
h

(R + h)

g’ = 64%

g = 100



Reasoning by Mohit Kawatrafor all competitive exams 2 5 by Shailendra Pandey SirPhysics

K
D
 L

IV
E

P
h
ys

ic
s 
B
y

S
h
ai

le
n
dr

a 
P
an

de
y 

S
ir

(2) Effect of depth/xgjkbZ dk çHkko

2

GM
g

r


2 2

vM d
g g

r r



 

34

3
d r

g



 

2r

g r ( – )g r d

As depth increase, value of accilerate due to gravity 'g' falls. because it is attracted
by mass above it.

tSls&tSls xgjkbZ c<+rh gS] xq#Roh; Roj.k 'g' dk eku fxj tkrk gSA D;ksafd ;g vius Åij ds æO;eku ls vkdf"kZr
gksrk gSA
Formula

' 1
d

g g
R

 
  

 

d   depth/xgjkbZ, R   radius/f=kT;k
(3) At Centre of Earth/i`Foh ds dsaæ ij

' 1
d

g g
R

 
  

 

' (1 1) ' 0g g g   

w = m × g

w g

0weight 

Q. At what depth from the surface of earth the value of 'g' becomes 1% of the
value of 'g' at earth surface.

i`Foh dh lrg ls fdruh xgjkbZ ij 'g' dk eku i`Foh dh lrg ij 'g' ds eku dk 1% gks tkrk gS\
(a) 3663 km (b) 6336 km

(c) 6363 km (d) 3636 km

' 1%
100

g
g g  

R-d

M

g

Rd

‘g’

M
V

d=

R

M

g
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' 1
d

Also g g
R

 
  

 

1
100

g d
g

R

 
  

 

1
1

100

d

R
 

99

100

d

R


99 64 0
d




0

10 0

d = 6336 km
Q. Weight  of body at  eart h surface i s W

1
.

i`Foh dh lrg ij fiaM dk Hkkj W
1
 gSA

At a height of 500 km from the earth surface, the wt. of the same body is W
2
. At

a depth of 500 km. from earth surface the weight of the same body is W
3
.

i`Foh dh lrg ls 500 fdeh dh ÅapkbZ ij] wt mlh ckWMh dk W
2
 gSA 500 fdeh dh xgjkbZ ijA i`Foh dh

lrg ls mlh oLrq dk Hkkj W
3
 gSA

(a) W
1
 > W

2
 > W

3

(b) W
3
 > W

2
 > W

1

(c) W
3
 > W

1
 = W

2

(d) W
1
 > W

2
 > W

2

2
' 1

h
g g

R

 
  

 
g' = 0

2
0 1

h
g

R

 
  

 

2
0 1

h

R
 

2
0

R h

R




2
2

R
R h h 

W3

W g1

g

W2

h 500km

g
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R = 6400      
6400

2
h 

h = 3200km

W
1
 > W

3
 > W

2

At Centre/dsaæ esa
d = R
g

1
 = 0

W = 0

(4) Effect of shape of earth/i`Foh ds vkdkj dk çHkko

2

GM
g

R


2

1
g

R
 G, M constb./G, M dkaLVscy

Req. > Rpole
geg < gpole
(i) 'g' is max at poles = 9.80 m/s2

èkzqoksa ij 'g' vf/dre gS = 9.80 m/s2

(ii) 'g' is min at equator = 9.78 m/s2

Hkweè; js•k ij 'g' U;wure gS = 9.78 m/s2

Value of 'g' at different planet

fofHkUu xzgksa ij 'g' dk eku

Jupiter
max.

Mercury
min.

Value of g

Effect of rotating of earth/i`Foh ds ?kweus dk çHkko
Value of 'g' decrease at each point of earth surface except at poles.

èkzqoksa dks NksM+dj i`Foh dh lrg ds çR;sd fcanq ij 'g' dk eku ?kVrk gSA
g' g – Rw2 cos2
'g' decreases/de gks tkrh gS
At poles/èkzqoksa ij
g' = g – Rw2 cos90°
g' = g

If earth does not rotate (w = O)/;fn i`Foh ?kwerh ugha gS (w = O)

g' = g = 0
g' = g
= 9.80 m/s2

M

Earth

Rpole

Requator

g’

R
g

m

w



Pole

90° A(eq)
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Note:- (1) If earth does not rotate then value of 'g' on equator

uksV%& (1) ;fn i`Foh ?kwerh ugha gS rks Hkweè; js•k ij 'g' dk eku
Increase/c<+ksrjh

(2) If earth doesn't rotate then value of 'g' remains same on poles.

;fn i`Foh ?kwerh ugha gS rks èkzqoksa ij 'g' dk eku leku jgrk gSA
Q. If radius of earth is shirked by 2% then % change in the value of g. If mass

remains constt.

;fn i`Foh dh f=kT;k 2% de gks tk, rks g ds eku esa % ifjorZu gks tkrk gSA ;fn æO;eku fLFkj jgrk gSA

% g = 2 100 %
R

R

 
  

R = change in radius/f=kT;k esa ifjorZu
R actual radius/okLrfod f=kT;k

2

100
R R  

% change in 'g' = 2 100 %
R

R

 
 

 

2
2 100

100

R

R

 
 

   
 
 

= 4%

4% increase/4» dh c<+ksrjh

Satellite/mixzg
When a lighter object revolves around a heavier object then this lighter object is
k/a as satellite of heavier object.

tc dksbZ gYdh oLrq fdlh Hkkjh oLrq ds pkjksa vksj ?kwerh gS rks ;g gYdh oLrq Hkkjh oLrq ds mixzg ds :i
esa gksrh gSA
Orbital velocity/d{kh; osx
It is the velocity at which a body revoles around other body.

;g og osx gS ftl ij ,d fiaM nwljs fiaM ds pkjksa vksj ?kwerk gSA

(1) V < Vo   Projectile/ç{ksI; V is object velocity/V oLrq osx gS

(2) V > Vo   Elliptical/v.Mkdkj Ve is escape velocity/Ve iyk;u osx gS
Vo is orbital velocity/Vo d{kh; osx gS
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(3) V Ve
V Ve



  hyperbolic/vfr'k;ksfÙkQiw.kZ

GMe
Vo

Re h




Re   6400 km Me 5.98×1024kg

G6.676×10–11 

2

2

Nm

kg

Vo 7.92 km/s Ve = 11.2 km/s

Total energy of satellite is negative./mixzg dh dqy ÅtkZ ½.kkRed gSA
Relation between Vo and Ve/Vo vkSj Vo ds chp laca/

R e

GMe
Vo

2

Re

GMe
Ve 

2
Re

GMe
Ve   2Ve Vo  ,

2

1

Ve

Vo
 , Ve : Vo,      2 :1

ArtificialNatural
moon

Polar Geo-stationary

M

earth

Vo = 7.92km/s

400-2000km

Vo=4.5
km/s

LEO
low earth
orbit

MEO
medium earth
orbit

GEO
Geo
Stationary

Moon
Vo 1 km/s

2000-35000
km

35786km
36000km

3.84km
or

4 lakh

Vo = 3.5km/s

Types of Sattelite

Me

h
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Geo-stationary satellite (its hight from = 36000 km) Those satellites which are
visible in the reset position when required from earth surface.

Hkw&fLFkj mixzg (bldh ÅapkbZ = 36000 fdeh) os mixzg tks i`Foh dh lrg ls ns[kus ij fojke voLFkk esa
fn[kkbZ nsrs gSA

Condition for GEO Satellite/GEO lSVsykbV ds fy, 'krZ

(i) The rotation of satellite should be west to East.

mixzg dk ?kw.kZu iwjc ls if'pe dh vksj gksuk pkfg,A

(ii) Time period 24 hrs. (equal to time period of earth).

le;kof/   24 ?kaVs (i`Foh dh le;kof/ ds cjkcj)A

Atleast 3 geo-stationary satellite covered the earth

de ls de 3 Hkw&fLFkj mixzg us i`Foh dks doj fd;k

Earth

G G

G

1200

Vo of GEO satellite = 3km / s

Difference/varj

Geo – stationary satellite/Hkw&fLFkj mixzg Polar satellite/èkzqoh; mixzg

T = 24 hrs T = indefinite/vfuf'prdkyhu

= (23 hrs 56 min. 4.08 sec) One polar satellite can cover the earth.

,d èkzqoh; mixzg i`Foh dks doj dj ldrk gSA

• One Geo-stationary does not cover

the earth/,d Hkw&fLFkj i`Foh dks doj

ugha djrk gS

• Weather forecasting mobile • earth - mapping/i`Foh&ekufp=k.k

communication television Earth observation/i`Foh voyksdu

ekSle dh Hkfo";ok.kh djus okyk eksckby Reconnaissance satellite

lapkj Vsyhfotu Vksgh mixzg
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Kepler's Laws of Planetary Motion/xzgksa dh xfr ds dsIyj ds fu;e

(1) First law/law of orbit/d{kk dk çFke fu;e

Acc. to this law, all plants revolves/bl fu;e ds vuqlkj lHkh x`g gSa

around the sun in elliptical path./lw;Z ds pkjksa vksj nh?kZo`Ùkkdkj ekxZ esa ?kwers gSaA

Sun R
o P

elliptical

(2) Second law = law of areal speed

nwljk fu;e ¾ {ks=kh; xfr dk fu;e

Sun

Planet

Planet

Planet

Planet

T2 T1
A2 A1

T1 = T2

A1 = A2

The line joining planet from the Sun covers equal area in equal time ie. areal
speed remains constant.

lw;Z ls xzg dks tksM+us okyh js•k leku le; esa leku {ks=k r; djrh gSA {ks=kh; xfr fLFkj jgrh gSA

(3) Third law/rhljk fu;e

2 3T r

2 3

1 1

2 2T r

r   
   

   

T
Sun

R2

P1

R1P1

T is time 
period

r radius 
or distance

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Q. The planet which is located at 4 r distance from the sun the earth, tell its time-
speed if earth is situated at r dist. from sun.

og xzg tks lw;Z ls 4 r nwjh ij fLFkr gS] i`Foh mldh le;&xfr crk;sa ;fn i`Foh r nwjh ij fLFkr gSA lwjt lsA

T
1
 = 1 year 

2 3

1 1

2 2T r

r   
   

   

T
2

1

1

64

A

T


2

2

1

T

r 
 

  4 r

3
 
 
 

2 8T 

Simple Pendulum/ljy isaMqye ;k ljy yksyd

l

h

KE= 0
PE = mgh

KE= 0, PE = mgh
Max

K.E =  MV21
2

P.E = 0

Time period   time taken to complete 1 oscillation By any pendulum

le;kof/   fdlh Hkh isaMqye }kjk 1 nksyu iwjk djus esa yxus okyk le;

l
T = 2π

g

Q. If we have two body having masses 50 kg and 30 kg. Their time period are T
1

& T
2
. Find Find relation between T

1
 & T

2
.

;fn gekjs ikl nks fiaM gSa ftudk æO;eku 50 fdxzk vkSj 30 fdxzk gSA mudh le;kof/ T
1
 vkSj T

2

gSA T
1
 vkSj T

2
 ds chp laca/ •kstsaA

(a) T
1
 < T

2
(b) T

1
 > T

2

(c) T
1
 = T

2
(b) None/dksbZ ugha

Time period of simple pendulum doesn't depend on mass.

ljy yksyd dh le;kof/ æO;eku ij fuHkZj ugha djrhA



Reasoning by Mohit Kawatrafor all competitive exams 3 3 by Shailendra Pandey SirPhysics

K
D
 L

IV
E

P
h
ys

ic
s 
B
y

S
h
ai

le
n
dr

a 
P
an

de
y 

S
ir

Q.

T1 T2

Q. A person sits in a swing when stand on scoing then frequency of ascillation.

,d O;fÙkQ >wys esa cSBrk gS tc og >wys ij •M+k gksrk gS rks nksyu dh vko`fÙk gksrh gSA
(a) Increase/o`f¼
(b) Decrease/deh

(c) Firsts  then  /igys  fiQj 
(d) None/dksbZ ugha

l l

l 

T 

F 



 



Q.
Cotton

T2

Iron

T1

           T
2
 > T

1

Q. What is time period of leakage bucket?

yhdst cdsV dh le;kof/ D;k gS\
(a) First   then  /igys   fiQj 
(b) First   then  /igys   fiQj 
(c) Constt./fLFkj
(d) Increase/o`f¼

1

,

F
T

T F



 
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Ins. 2
l

T
g

 T l

l
l

l

Note:-

(1) At poles/èkzqoksa ij (2) At equator/Hkweè; js•k ij

g, T g  , T

Fast qscillation/rst D;wflys'ku slow qscillation//heh D;wlhys'ku
(3) At the centre of earth/i`Foh ds dsaæ esa

g = 0

2
l

T
g



T    slow qscillation//heh D;wlhys'ku

(4) Second Pendulum/lsd.M yksyd
T = 2 sec.


