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« Topic two-> GRAVITATIONAL NEWTON'S LAWY
* Topic three > G vs g (cases) _~

* Topic four - LIFT MOTION
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ST T2T AR (MASS AND WEIGHT)

* Gravity is a weak or weak fundamental force that is exerted
between each particle or body in the universe due to their
mass.
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Comparison of Mass and

ight
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Mass is a property of matter.
The mass of an object is the

same everywhere.

Mass can never be zero.

Mass does not change
according to location.

Mass Is a scalar quantity. It
has magnitude

Mass may be measured using
an ordinary balance.

Mass usually is measured in
grams and kilograms.

Unit : Kilogram (Kg)

Weight depends on the effect of
gravity. Weight varies according to
location.

Weight can be zero if no gravity acts
upon an object, as in space

Weight increases or decreases with
higher or lower gravity.

Weight is a vector quantity. It has
magnitude and is directed toward the
center of the Earth or other gravity
well

Weight is measured using a spring
balance.

Weight often is measured in newtons,
a unit of force.

W= mg
Unit : newton (N)




On Earth On the Moon In space

Mass =10kg Mass =10kg Mass =10kg
Weight= 100N Weight= 60N Weight= ON




NEWTON'S LAW OF GRAVITATION

» According to Newton's law of gravitation, if two objects of
different masses are at some distance from each other, then
the force between them is directly proportional to the product

and inversely proportional to the square of the distance
between them.
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Calculate the gravitational force of attraction between two metal
spheres each of mass 90 kg, if the distance between their centres

is 40 cm. Given G = 6.67 x 107! N m?/ kgz. Will the force of

attraction be different if the same bodies are taken on the moon,

their separation remaining the same?




Difference between G and g

G g

—

G is the Universal g is acceleration due to
Gravitational Constant ‘gravity

G=667x10" Nm?/kg? Approxvalueg=98m/
8=,
Value of g varies from one

place to another on the
Earth.

Constant throughout the | Changes every place on a
Universe planet. E.g., on the Moon,
the value of g is 1/6™ of
that on the Earth’s
‘surface.




* This is called the universal * This is called the

gravitational constant. acceleration due to gravity.
* Its value never changes. * Its value varies from place to
- 39 gaEs m place.
frardis #gd B + 3] IHAIT OROT FEd §
SGoldr gl AT G 3AI-3el9T BT



‘ Point P above the Earth Surface

[ Height h above the Earth Surface

Radius of the Earth R

Centre of the Earth O



RELATION BETWEEN G AND

» If the mass of a planet is M and the radius of that planet is
R, then the value of acceleration due to gravity on the
surface of this planet is

g— rz

» The value of gravitational acceleration does not depend
on the mass of the thrown
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Q. T&] &F GeFAT Al 2 I Y AT ATT| IR 37k ot &r
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Q. If the mass of the object is doubled, And if the distance between them

is halved, then how many times will the force acting between them
increase’

(a) 15 times (b) 16 times (c) 14 times (d) |7 times



Q. If keeping the mass of a planet constant its radius is increased
by 3% , then by how much will its acceleration due to gravity

iIncrease or decrease?

Q. e THHT I1g & geIATA HI AT TGH 3HHT 3541 7 3% T Jgfer
T & ST Al 38 I¥cdig ca’vT H fhl=r Iefer a1 Har grafr?

4 % Increase
4% decrease

6 % decrease
6 % increase

Qoo



Q If the mass of a planet is constant, by keeping its radius increased by
2% then what was the increase in its acceleration due to gravity?

Q. I Rl T8 & gcTATT Hl TAT TW@HT 3T 91 A 2% 6y
gﬁmﬂﬁmmaﬁﬁﬁmmmmwﬁﬁmwgﬁamMT

. 4 % decrease
2 % increase
4% increase

2 % decrease

Qoo



Changes in ‘g’ value

(gﬂ?m#m)

Case | :The value of °g’ is due to the height above the surface
of the earth. (‘g’ FT AT Yedl & g | 3AE F FRT) :

Case Il : Due to Below from the surface of the earth

(qzdt & |dg ¥/ AT F FROT)

Case lll : Due to the rotation speed of the earth

(Maﬁtaﬂhﬂﬁr*m)



Case | :The value of ‘g’ is due to the height above the surface

of the earth. (‘g quzﬂrtm@wrétm)







Case Il : Due to Below from the surface of the earth

(Jzdt & |Ag ¥ AT F FRT)

Value of g below the Earth's surface

ol 4)

where

* g is the gravitational acceleration on Earth's surface
* h is the height of the point below the Earth's surface
* R, is Earth's radius(~ 6.3781x10°m)

h |







Case lll : Due to the rotation speed of the earth

(gzdt #r guter afa F FRoT)

Variation of ‘g’ with latitude due to rotation of earth: g'=g -(1)2 R COS: A
mo Rcos A At poles,
X ) = 90°
> mo R cosA At equators,
A= 0°
Case 1:
At poles,

8 pole =8 ~®°R c0s”90° = g
g=8

Case 2:

At equators,

., ),
8 equator = —® KR cos™ 0°



Rotating ~MaxX °
Earth

At poles,
A =90°
At equators,

p )\_2 OO
—  (Case 1:

1 40— At poles, 2
g'pule -5 -(l)zR COS:900 =g
§=8

Case 2: F =Y Xa
At equators,

), ’
o '\'_>& g equator =g "(D-R COS- OO

9 N —










IMPORTANT POINTS

= The value of acceleration due to gravity at the pole is greater
than that at the equator.

= The value of acceleration due to gravity increases on moving
from the equator towards the pole.

= The value of acceleration due to gravity decreases on coming
from the pole towards the equator

= The value of acceleration due to gravity at the pole does not
change if the speed of the earth is increased or slowed down;



IMPORTANT POINTS
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Weight maximum m -’ mw

(¢ 5‘—’“ at poles

g,M'ax CHANQE)

=
o Force of T——
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IMPORTANT POINTS

= On increasing the speed of the earth, the value of acceleration
due to gravity (g) at the equator decreases. And on exceeding
17 times, the value of gravitational acceleration at the equator
becomes zero.

= On reducing the speed of the earth, the value of gravitational
pull on the equator increases.

* |f the atmosphere is removed from the earth, the duration of
the day will decrease
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Q. At what height from the surface of the earth will the
acceleration due to gravity become one-ninth of jts value on
earth (radius =6400)

Q.92dT & g ¥ fohdell T3 W ITcdd caloT T gdl W H
HTT FT 1/9 &Y ST (3T = 6400

a. 6400
b. 3200
P27 12800
d. 9600













Q. At what depth will the value of acceleration due to gravity
become "2 (half) of the value of gravity on the surface
[Earth s radius (r) = 6400km]

@WWWWWHHKW#W
amra'/z g1 ST | T 34T (r) = 6400km]







Q. If the Earth stops rotating around its axis, then the value of g
at the equa

Qﬁ@ﬁa&w%

U g & AT-
o

(@R will increase T
(b) W?R will decrease J

(c) W?R? will increase ¥
(d) W’R2 will decrease X

W R Y

)







Q. At what height from the surface of the earth will the

acceleration due to gravity become one-fourth of its value on
earth (radius =6400)
Q.92 & g A fahclell F39TS 9T IBcdld a0 ST G2l W & Hlel
T 1/4 B ST (F3SAT = 6400 km)

a. 3200
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Condition Figure velocity Acceleration Reaction Conclusion

Laift is at rest = a = R - mg=0 Apparent weight

S R = mg = Actual wecight
Lift moving v = constant a = 0 R—-—mg=0 Apparent weight
upward or SR = mg = Actual weight
downward

with constant

veloc -F L J
e

¢ My
Lift accelerating r ﬂ v = varnable a < g R — mg = ma Apparemt weight
upward at the SR = m(gra) > Actual weight
rate of ‘a’ l.
CE——
=y
. myg
LN acceleraung V = vanable a =~ g R -~ mg = mg Apparent weight
upward at the R = 2mg = 2 Actual weight
ratec of ‘g’ I.
S
Ll acceleratng V = vanable a < g mg -~ R = ma Apparemt weight

downward at SR = m@ —~a) < Actual weight
the rate of ‘a’ l.




Conclusion

apparent
weight

TYsC

duolel

Condition Figure Velocity Acceleration Reaction
ACtuaI Lift moving 2e
< downward @ ﬁ o -0
ml t with ) ) ey ~ing - Apparent weight
. stant Vv = constant aQ . . e "
coOns JR = mg w Actual weight
velocity
-
[t
m accelerating
f’"w"w_i"'d - Apparent weight
at the rate v = variable a<g mg - R = ma is less than Actual
of ‘a SR =m(g - a) lweight
s
mg
1
Lint
accelerating R
downward T =
at the Fatn - mg - R = mg Apparent weight
of ‘g’ v = variable a>g *R=0 is equal Zero
. -
I (weightlessness)
mg
-
Lift
Apparent weight
accelerulinu @ R ncga(ivc maoeans
d«w;r‘nward the body will rise
at t e rate & - from the floor of
of a(>g) the lift and stick

a>g mg - R = ma
R = mg — ma
- R = - ve

to the ceiling of
the life,




MS

FMS- W= mxa

W

weighing
machine




A B C
‘ i i i i * v
B B | |
Constant Speed Upward Downward Downward
a=0m/s/s Acceleration Acceleration Acceleration

a=5.0m/s/s, a=5.0m/s/s, a=9.8 m/s/s,
up down down




DENSITY

Substance / Matter -

* The thing which occupies space which has mass and which we
can feel with our sense organs is called matter.

* Ex:iron, wood, air, milk, water, etc.

+ J§ IF] Sl T BT ¢ [S8H gcdAT glar g ud
mmmmmawm% acg
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Gas

Liquid




Plasma state

Solid Liquid
* This is the fourth state of matter.

fr}f/ {\"

* The plasma state has a temperature of about H} \ \
200,00°C. 2272 Q|

* The plasma state is an ionized state. Strongbonds  Weak bonds
. I8 qETQi' ﬁ' Eﬁ‘%ﬁ' JIEAT g.l Gas Plasma
* CATGHAT HAEAT T ATIHTA SfITH3T 0000 " -

g 31 e Ll
. CATSHT HAEAT U HAfad 3G B re,

no bonds lomzation

ln
\ e
]
!



* Plasma is often found in the interstellar space (inter sheller
space), discharge tubes, atmospheres of nuclear reactor stars,

etc.
* The heat (energy), brightness of the Sun and stars is due to the

plasma state.

« SATSTAT 9T ARG T (Inter sheller Space) f[aaata
ATl AR RUeFe dRT & SPAUS, 3cA1G H 9 I &

-;jaﬁtaﬁﬁmGa‘r),Wmm#m@?ﬁ
I
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Examples of Plasma

Plasma is a state of matter consisting of free charged particles.

<l x

Lightning Solar Wind Aurora

Fluorescent Light Nuclear Fireball



Bose Einstein Condensate

 This is the fifth state of matter.
* In 1920, Satyendra Nath Bose predicted the fifth stage.

« Cornell, Lyman Ketterle was awarded the Nobel Prize in
2001 for achieving this stage.

+ g gery dr gradt Iaem gl
+ 1920 H AT 1T 19 o gradl JaEAT $r Jiasgarofr $i
« SH HAEUT I UItd A & [T Hel 2001 H FleAdd, dllHA
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Case 1 : When the lift is going down with a uniform velocity then

J9 [o%e U @A T T A ST @ & ar
s Bufa # aR 39dafdd Bl

In this case the load will remain unchanged.




Case Il : When the lift is going up the same Velocity
ST TolFe Ueh FATA ol H 39 AT &7 al

ufa 7 o fove 7 FaR cafda &1 AR 3aRafaa e

Even in this situation, the weight of the person in the
lift will remain unchanged.




Case lll : When the lift is going up with uniform acceleration
9 e Ueh HATT ai0T § 39T ST Jer &l

5H [T & AT T HR §¢ ST
In this situation the weight of the man will increase.




Case IV : When the lift is going down with uniform acceleration

9 [ole Ush AT <aloT A A AT Jgr ar ar

5H Eufd & Aes7 1 91X e Frwan
In this case the weight of the man will decrease




Case V : When the lift rope breaks
STe folFe & ITAT T AT
5H RUfa 7 HeIsT T IR Y+ &1 ST
this situation the weight of man will become zero




Case VI : a>g and the lift is going down, then-

a>g€‘ramﬁ~r¢d;ﬁ?}mm€’f

s &l # fowe
e H AR Iiagd fowe &r &g @ ar




PRESSURE

= |[f a force is acting on a surface perpendicular to it, it is said that
the pressure is exerted on the surface.

* The pressure exerted on a surface is equal to the ratio of the
force exerted on it and the area of the surface. Hence, the force
acting on unit area is called Pressure

FORCE
AREA

PRESSURE =




rorce (I,)
Area(A)

Pressure (p) =




» I8 dl Odg W 3% JdFddd HIs a1 9T 8T gidr gl
ST & 6 Adg 9 g o9 IET gl

* US55 IT HcAg W o9l dTell g1 3H I ARITT def qAT
mmé?ﬁmaa;mm%l d: THH
W SRR o1 &1 SHgelldl gl

FORCE
AREA

PRESSURE =




Weight
100 N

A=0.01 m2
P = 10,000 Pascals

Force F
Pressure = B e
l'.‘ ,.('(l .-"

A=01m2 Same force,

P = 1000 Pascals dyﬁerent area,
different pressure




PRESSURE ( UNITS)




Pressure = height of the column x density of the liquid x

gravitational field strength

P=hpg

P=P_+hpg

arm




Holes for jets
Spouting can - T
Water —} |

Weakest jet
Pressure '3
Increases
with depth =

v & L |
Strongest jet






qr&ahdl o g [Pascal's Law]:

 |f the effect of gravity is considered zero, then in the state of
equilibrium, the pressure at every point inside the liquid is the
same.

« |f the force of gravity is considered to be effective, the liquid
pressure increases with depth, but at the same depth, the
liquid pressure is still the same.

* The force exerted on any part of a liquid confined in a vessel is
distributed equally in all directions by the liquid. The size of the
vessel no longer affects the pressure.



qrE&ahd & g [Pascal's Law];

= g IEAT THTE Sl e AT S Al He[oled bl IAEAT H 3d & X
WMWWWW%

* I¥cd Il I FHATAT AleAel TR TGS & ATY &d T Sl SITdT & T
AT ITEE G & &9 ad Y FATT 2T &

« R 9d A doq gd & TR AT W ARG Sof gd aRT Y femai
H AT AT H [3aRa X 63 I &1 9 FT HTHR S &1 i
gHTIAd Al dT |



Pascal’s law
External

pressure

/

Pressure applied on one point of liquid
transmits equally in all direction




PASCAL'S LAW




second force s 10 times original force
F2=P2A2 =10 x F1

onginal force

Fi =P A
area A2
area A, (Ay x 10)
fluid
F1 F2
Pq = = = —=
‘ Al P2 A2

Pascal’s principle
Py = P2
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Coldel [Floating ]

* Floating of an object in a liquid is called floating. Floatation
depends on the weight of the object and the buoyancy of

the tube.

* Archimedes was the first to study the impulse of time and
gave a principle which is called the principle of Archimedes.
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Archimedes’ Principle

liguid displaced by the object.

Ae—— - An object immersed in a

& &N F (Y/ﬁ - -

%é PR liguid has an upward buoyant
. o3 ({:;;q force equal to the weight of the

2 - An object will float if the
Archimedes upward buoyant force 1s greater
287 — 211 BC than the object’s weight.

(courtesy F. Remer)



ARCHIMEDES PRINCIPLE




ARCHIMEDE’'S PRINCIPLE

+ I fRdT T @ ga # HITAH AT 90T § § ST SATAT & f
3IF 9Fq W 3T% AEATRT 3T & SRTeR Uh gl 1
T & ToR ScTdeT IT 38 ool Fhgd &1 Toraeh HRoT aeq
UTeil & gochl Udid ara




Buoyant Force

Fs = pnVOQ

.

Fg is the buoyant force,

py is fluid density,

V is volume of fluid displaced,
g is gravity.




