




GRAVITATION AND FLUID MECHANICS



WHAT WILL WE STUDY ?

• Newton’s Law of Gravitation

• Acceleration due to Gravity

• Kepler’s Laws

• Time period of a Pendulum

• Pressure and Pascal’s Law

• Density and Specific Gravity

• Buoyancy and Archimedes Principle



NEWTON‘s LAW OF GRAVITATION

• Gravitational force is a attractive force between two masses m1 and m2

separated by a distance r .



GRAVITATIONAL FORCE

• Gravitational force is a central as well as conservative force.

• The law of gravitational is applicable for all bodies, irrespective of their size,   shape 

and position. 

• Gravitational force acting between sun and planet provide it centripetal force for 

orbital motion. 

• Newton’s third law of motion holds good for the force of gravitation. It means the 

gravitational forces between two bodies are action-reaction pairs.                                                              





Acceleration Due to Gravity (g)

• The uniform acceleration produced in a freely falling object due to the 

gravitational pull of the earth is known as acceleration due to gravity.

• It is a vector quantity and its direction is towards the centre of the earth.

• The value of g is independent of the mass of the object which is falling freely 

under gravity. 



Acceleration Due to Gravity (g)

• The value of g changes slightly from place to place. 

• The value of g is taken to be 9.8 m/ s2 for all practical purposes. 

• The value of acceleration due to gravity on the moon is about one sixth of that 

on the earth and on the sun is about 27 times of that on the earth.



FACTORS AFFECTING  ‘g’

1. SHAPE OF EARTH :  

                                                                                                                             

                                                                                                                             

• g is minimum at equator and maximum at poles.



FACTORS AFFECTING  ‘g’

2. ALTITUDE AND DEPTH:  

      Acceleration due to earth’s gravity is maximum on its surface decreasing 

whether you go up or down. 

                                                                                                                             

                                                                                                                             



KEPLER’s LAWS

1. Law of orbits : All planets move in elliptical orbits with the Sun situated at one 

of the foci. 

 2. Law of areas : The line that joins any planet to the sun sweeps equal areas in 

equal intervals of time.

                                                                                                                             



KEPLER’s LAWS

3. Law of period :  The square of the time period of revolution of a planet around 

the sun is directly proportional to the cube of semi-major axis of its elliptical 

orbit.                                                                                                                       



TIME PERIOD OF A PENDULUM

• A simple pendulum consists of a heavy point mass suspended from a rigid 

support by means of an elastic inextensible string.





FLUIDS AND PRESSURE

• Fluids are those substances which can flow when an external force is applied on 

them. Liquids and gases are fluids.

•                                                                          Thrust is The total normal force exerted   

                                                                                   by liquid at rest.

• Pressure is a scalar quantity. Its unit is Nm-2 or Pascal (Pa).



PASCAL ‘S LAW

• The increase in pressure at a point in the enclosed liquid is transmitted equally 

in all directions in liquid and to the walls of the container. 

• The working of hydraulic lift and hydraulic brakes are based on Pascal’s law.



Atmospheric Pressure 

• The pressure exerted by the atmosphere on earth.

• At sea level, atmospheric pressure is equal to 76 cm of mercury column.  

 

• Aneroid barometer is used to measure atmospheric pressure.



Variation of Pressure with Depth



DENSITY AND SPECIFIC GRAVITY

• For a fluid of mass m occupying volume V , density 

• Its SI unit is kg m–3. It is a positive scalar quantity.

• A liquid is largely incompressible and its density is therefore, nearly constant at 

all pressures.  

• The density of water at 4oC (277 K) is 1.0 × 103 kg m–3  

• The relative density , or specific gravity  of a substance is the ratio of its density 

to the density of water at 4oC. It has no units.



BUOYANCY

• When a body is partially or fully immersed in a fluid, an upward force acts on it, 

which is called buoyant force, the phenomena is called buoyancy.



ARCHIMEDES PRINCIPLE

• When a body is partially or fully immersed in a liquid, it loses some of its 

weight and it is equal to the weight of the liquid displaced by the immersed 

part of the body.



SUMMARY

• Newton’s Law of Gravitation

• Acceleration due to Gravity

• Kepler’s Laws

• Time period of a Pendulum

• Pressure and Pascal’s Law

• Density and Specific Gravity

•  Buoyancy and Archimedes Principle



1. The SI unit of specific gravity is 

A. gcm-3 

B. kgm-3

C. No units

D. None of the Above 
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2. 
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3. The working of Hydraulic Breaks and Lifts is based on

A. Archimedes Principle

B. Law of Floatation

C. Bernoulli’s Principle

D. Pascal’s Law
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5.  If an object mass on the Moon surface is 40 kg then what will be the mass of the  

       same object on the Earth’s surface ?

A. 40 kg

B. 20 kg

C. 6.66 kg

D. 10 kg
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6. The weight of an object at the centre of the earth of radius R is

A. Zero

B. Infinite

C. R times the weight at the surface of the Earth

D. 1/R2 times the weight at surface of Earth     
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7.  Law Of Gravitation Gives The Gravitational Force Between 

A. The Earth and a point Mass only

B. The Earth and Sun only

C. Any Two Bodies Having Some Mass

D. Two charged bodies only
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8.  In the relation F = GMm /d2 , the quantity G is

A. Depends on the value of g at the place of observation

B. Is used only when the Earth is one of the two masses

C. Is greatest at the surface of Earth

D. Is universally constant 
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11. An apple falls from a tree because of gravitational attraction between the Earth 

and the Apple. If F1 is the magnitude of the Force exerted by the Earth on the apple 

and F2 is the magnitude of Force exerted by the Apple on the Earth , then

A. F1 > F2

B. F1 < F2

C. F1 = F2

D. Can’t say 
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18. The Force Of Attraction Between Two Unit Point Masses Separated By A Unit  

Distance  Is Called 

A. Gravitational Potential

B. Acceleration Due To Gravity

C. Gravitational Field

D. Universal Gravitational Constant
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