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= Topic one > MASS &WEIGHT

= Topic two-=2> GRAVITATIONAL NEWTON'’S LAW
= Topic three > G vs g (cases)

= Topic four --> LIFT MOTION

= Topic five -—> DENSITY ( FLOATING & BERNOULI)




STTHTST dUT ¥R (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
Weig ht
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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.

Woeight increases or decreases with
higher or lower gravity.

Woeight 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
newton (N)

Unit:




On Earth On the Moon In space

AAA

Mass =10kg Mass =10kg Mass =10kg
Weight= 100N Weight= 60N Weight= 0N




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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Q. If the mass of the object is doubled and the distance
between them is halved, how many times will their force
Increase?




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 100! N mz/kgz. Will the force of

attraction be ditferent 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=6.67x10" N m2/kg? |Approx valueg=9.8 m/
s°.
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.




 SHAT AT HHT 6!  SHAT AT HolIT-37e1d]
Jeoldl o TATT G 3TAT-3Te13T T




‘ Point P above the Earth Surface

Height h above the Earth Surface

Radius of the Earth R

Centre of the Earth O




* The value of gravitational acceleration does not depend
on the mass of the thrown
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Changes in ‘g’ value

(g ﬂ?m?rﬁtm'aﬁ'ﬂ')

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

of the earth. (‘g’ T HId tI'%i’f & Hde @' FITS & HRIT) :

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

(Gt F Hg ¥ MBS F FROT)

Case lll : Due to the rotation speed of the earth

(gedt @ goie afd & FROT)




Case | :The value of ‘g’ is due to the helght above the surface
of the earth. (‘g’ T AT Yl & g ¥ F9IS F HRT)







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

(Jedt & Adg ¥ IE5 F FROT)

Value of g below the Earth's surface

=51~ §)

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(~ 6.3781><106m)

1

h >







Case lll : Due to the rotation speed of the earth

(9t #r gule AfT & FROT)

Variation of ‘g’ with latitude due to rotation of earth: g'=g ~o” R cos” A
me R cos A At poles,

A =90°

" mo Rcosh At equators,

A=0°

Case 1:

At poles,

£ pole =€ ~®°R cos™90° = g
g=g
Case 2:

At equators,

2 2
8 equator =§ —) R cos™ ()°



Rotating g'=g-m Rcos” A
Earth 1 > At poles,
A =90°
At equators,
A= 0°
Weight Case 1:

gt >o— At poles,
£ pole =€ ~@°R cos™90° = g
g=8
Case 2:

At equators,

— > & equator =§ —(!JER CDSE 0~




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
at poles

North pole

Force of

P gravity

Equator

Center of
earth

Weight minimum
at poles




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.

If the atmosphere Is removed from the earth, the duration of
the day will decrease




IMPORTANT POINTS
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Q. At what height from the surface of the earth will the
acceleration due to gravity become one-ninth of its value on
earth (radius = 6400 )

Q.9%dl & Hclg A fohclell 3T W I&cdly cauT ol gl I &
AT T 1/9 &7 SIream (Frsam = 6400 km)

6400
3200
12800
9600

a.
b.
C.
d.




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]
Q. fhd=iT T8 W dlbcdR—I cdYUT &l ATl Hdg W b W

ST HIeT Y5 (3TTT) &Y ST [g2dT <t == (r) = 6400km]

a.
b.
C.
d.

6400
3200
1600
4800




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

Q. TG GZAl Ut 3&T & URA: THAT dg Y & dl ALY IWT

Y g T HAlel-

(a) W2R will increase

(b) W2R will decrease
(c) W2R2 will increase
(d) W2R2 will decrease




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. q&ﬁ%w@mmwmcw. T g2l 9T & HATeT
T 1/4 &Y SITweT (BT = 6400 km)

3200
1600
6400
4800

a.
b.
C.
d.







