
 

 

 

Formula of a pressure is ____________ 

A: F = p/a 

B: P = F/A 

C: F=MA 

D: P = f/m 

Answer: B 

  

A ____________ is a simple machine. 

A: Sewing machine 

B: A petrol engine 

C: A bicycle 

D: Pulley 

Answer: A 

 

According to _____________ "Tension is proportional to extension". 

A: Pascal's Law 

B: Archimedes Principle 

C: Hook's Law 

D: None of these 

Answer: C 

 

Elasticity of a substance depends on its ___________ 

A: Temperature 

B: Size 
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C: Nature 

D: Both (b) & (c) 

Answer: C 

 

Definition of Matter: 
 

"Anything having mass and volume is called matter." 

Kinetic Molecular Theory of Matter 
The Kinetic Molecular Theory of Matter has the following postulates: 

 Matter is made up of very small particles called molecules. 

 These molecules are in the same state of motion; hence they possess kinetic energy. Their 
motion can be translator, vibratory or rotational. 

 The molecules attract each other with a force. This force depends upon the distance 
between them. Force is inversely proportional to the distance between the molecules. 

 When a substance is heated its temperature as well as molecular motion increases. Due to 
this motion, kinetic energy also increases. we can say that when the kinetic energy of the 
molecules increases, then temperature of the substance rises. 

 

Brownian Motion: 
In 1827, a scientist, Robert Brown observed the motion of molecules with the help of a 

microscope. He observed that the tiny particles in water are constantly moving in a zigzag path. 

He called the motion, Brownian Motion. 

Explanation 

The cause of this tiny particle motion is the rapid motion of the molecules, which collide with the 

particles and push them in one direction. If some molecules come from other direction and 

collide with the same particles, particles change their direction. This process continues and the 

motion becomes zigzag. 

 

States of Matter: 
Matter has been classified into three states. These states are discussed below: 

1.Solid 
According to the kinetic theory of matter, solid has the least kinetic energy. The properties of 

solids are given below: 

 The particles are very close to each other. 

 Their shape and volume is fixed. 

 Particles in a solid vibrate to and fro from their mean position. 

 On heating they melt and convert into liquid. 

 Some solids also convert directly into gas on heating. 



 

 

2. Liquid 
 According to the kinetic theory of matter, liquids have the following properties; 

 They have greater kinetic energy than solids but less than that of gases. 

 The volume of liquid is fixed. 

 They move more freely than solids. 

 The attraction between molecules is lower than solids. 

 The distance between the molecules is greater than that of solids. 

 On heating, they convert into vapours. 

 On cooling, they convert into solid. 

 

3. Gas 
 According to the kinetic molecular theory, gases possess the following properties. 

 Gases possess more kinetic energy. 

 Their shape and volume are not fixed. 

 The distance between their molecules is large. 

 Their temperature is proportional to their kinetic energy. 

 Their temperature rises with increase in pressure. 

 On cooling, they convert into liquid and gases. 

 

 

Elasticity: 
 

Definition 

" The tendency of a material to return to its original dimension after the deforming stress 

has been removed is known as elasticity." 

If we apply a force to a body, it is stretched. When the applied force is remove, the body returns 

to its original shape. The phenomenon of turning back to its original shape is called Elasticity. 

 

Elastic Behaviour and Molecular Theory 

The elastic behaviour of a material can be explained by the Kinetic Theory of Matter. Since the 

molecules in a solid are very close to each other, there exist strong attracting forces between 

them. Thus when force is removed, the attraction forces between the molecules pull them back 



 

again and the material is restored to its original shape. Different material have different elasticity 

depending on the nature of the material. 

 

Elastic Limit 

The maximum resisting force of a material is called the Elastic Limit of that material. 

 

Stress: 
 

Definition 

"When a body is made to change its length, volume or shape by the application of an 

external force, the opposing force per unit area is called Stress." 

 

Formula 

Stress = Force / Area 

o = F/A (Here o represents (Rho) do not write in your examination paper) 

 

Units 

 S.I or MKS System - N/m2 or Pascal (Pa) 

 C.G.S system - Dyne/cm2 

 F.P.S or B.E System - lb/ft2 and lb/in2 

(Here 2 in all above systems shows square) 

 

Types of Stress: 
Following are some types of stress: 

1. Tensile Stress: It is a stress tending to stretch a body. 

2. Bulk Stress: It is an overall force per unit area, also known as pressure. 

3. Shear Stress: It is a stress tending to produce an angular deformation. 

 

Strain: 
 

Definition  

Stress can produce a change in shape, volume or length in an 

object. This change in the shape of an object is called strain. 
 

Formula 

Mathematically, 

Strain = Change in Length/Length or Strain = Change in volume / volume 

 

Units 

Since strain is a ratio between two similar quantities, it has no unit. 



 

 

Types of Strain: 
 

Following are some types of strain. 

1. Tensile Strain: It is a change in length divided by original length. 

2. Bulk Strain: It is the change in volume divided by original volume. 

3. Shear Strain: It is equal to the angular displacement produced. 

 

Hook's Law: 
 

Introduction 

An English Physicist and Chemist Robert Hook discovered this law in 1678. 

 

Statement 

"Strain produced is proportional to the stress exerted within the elastic limit." 

 

Elastic Limit 

The point at which a material becomes plastic is called elastic limit on yield point. 

 

Yield Point 

the yield point is the point at which the material begins to flow. It is also the point between 

elastic region and plastic region. 

 

Elastic Region 

When the material obey's Hook's Law, it is said to be in Elastic Region. 

 

Plastic Region 

When stress is applied beyond the elastic limit, the graph is no longer a straight line. In this case 

stress produces a permanent change in the material. The material is said to be in its Plastic 

Region. 

 

Breaking Point 

The material breaks at a certain point called the Breaking Point of the material. 

Young's Modulus: 
 

Definition 

"The ratio of the stress on a on a body to the longitudinal strain produced is called 

Young's Modulus." 

 

Mathematical Expression 



 

According to the definition of YOung's Modulus: 

Young's Modulus = Sress / Longitudinal Strain 

 

Unit 

In S.I system, Young's Modulus is measured in N/m2. 

 

Pressure: 
 

Definition 

"The perpendicular force per unit area acting on a surface is called pressure." 

 

Mathematical Expression 

Pressure = Force /Area 

P = F/A 

 

Unit 

 S.I or M.K.S System - N/m2 or Pascal. 

 C.G.S system - Dyne/cm2. 

 F.P.S or B.E System - lb/ft2 and lb/in2. 

 

Pressure in Liquids: 
In water or other liquids, the weight exerted on a body or the bottom of the liquid is its pressure. 

 

Pascal's Principle: 
 

Statement 

When a pressure is applied to a liquid contained in a vessel, it is transmitted undiminished 

equally in all directions and acts perpendicularly to the walls of the container. 

 

Applications - Hydraulic Press 

Pascal's Principle has the application in Hydraulic press. In a hydraulic press a narrow cylinder 

A is connected with a wider cylinder B and they are fitted with airtight piston. It is filled with 

some incompressible liquid. Pressure can be applied by moving the piston cylinder A in the 

downward direction. Piston B is used to lift the object. The hydraulic press is provided with a 

rigid roof over it. When piston B moves upward, it compresses any material placed between the 

rigid roof and this piston. The hydraulic press is used for compressing soft materials like cotton 

into a cotton bale and powdered materials into compact solids. 

 

 



 

Pressure in Gases: 
 

The kinetic theory enables us to account for the pressure a gas exerts on the walls of its 

container. When a moving molecule strikes the walls of its container, a force is exerted on the 

walls during hte impact. 

 

Atmospheric Pressure: 
 

The atmosphere, because of its weight exerts a pressure on the surface of the earth and on 

every object on the earth including human beings. The pressure is known as Atmospheric 

Pressure. 

 

Applications of Atmospheric Pressure 

The fact that the atmosphere exerts pressure has been put into use in several devices such as 

siphons, pumps and syringes. 

 

Barometer: 
 

Definition 

"A device for measuring the atmospheric pressure is called Barometer." 

 

Mercury Barometer 

In the laboratory, the atmospheric pressure is measured by means of a mercury barometer. A 

mercury barometer consists of a thick walled glass tube of 1m length, which is opened at one 

end and closed from the other side. The tube is filled with mercury. The open end is firmly 

covered with a thumb and then carefully inverted in a vessel containing mercury. When the 

open end is completely immersed in the mercury, the thumb is removed. Some of the mercury 

from the columns drops in the vessel leaving a space. This space is called vacuum. If the 

mercury columns is measured, it is found to be 760 mm. This length always remains constant 

even if different diameter tubes are taken. The length of the mercury column is referred to as the 

atmospheric pressure. 

 

Archimede's Principle: 
 

Statement 

"When an object is immersed in a liquid, an upward thrust acts upon it, which is equal to 

the weight of the liquid displaced by the object." 

 

Mathematical Expression 

Mathematically, Archimede's Principle may be represented by: 

Apparent Weight = Actual Weight - Weight of the liquid displaced by the object 



 

 

Buoyancy: 
It is the tendency of an object to float. It is equal to the up-thrust or weight of the water displaced 

by the object. 

 

Conditions for Floating Bodies 

 A body will float in a liquid or a gas if it displaces liquid or gas whose weight is greater than the 
weight of the body. 

 A body will sink if it displaces liquid or gas whose weight is less than the weight of the body. 

 

 

 

Questions 
 

10.1) What do you understand by the term elasticity? Define stress, 

strain and yield point. 

Answer: 

ELASTICITY: 

When a force is applied to certain objects and they regain their original state after the 

removal of the force, such bodies are called elastic bodies and this property possessed 

by them is called elasticity. 

EXAMPLE: 

A force is applied to stretch a rubber band which regains its original state after the 

removal of the force. Thus a rubber band is an elastic body. Similarly, a wooden meter 

scale bends when a force is applied to it. After the removal of the force, it straightens 

out. Hence such a meter scale is an elastic body. 

STRESS: 

If a body is deformed and is kept in the state of equilibrium. The apparent force acting 

on a deformed body is the external applied force. To keep the body in equilibrium the 

body must be acted upon by some force other than the external deforming force. This 



 

internal force arising from the deformation of the body and acting per unit area of the 

body is called stress. 

STRAIN: 

The relative deformation produced in the body is called strain. 

YIELD POINT: 

The stress at which a material undergoes plastic deformation is called yield point. 

NOTE: 

For an elastic body the ratio of stress to strain is a constant and is called the modulus of 

elasticity. 

10.2) State and explain Hooke’s law. Describe an experiment to verify 

Hooke’s law. 

Answer: 

HOOKE'S LAW: 

According to Hooke’s law; 

Within the elastic limit of an object, the strain produced in an object is directly 

proportional to the applied force. 

                                                         Stress ∝ strain 

                                                        Stress / strain = constant                         (1) 

where         stress = F / A 

and,            strain = Change in length / Original length 

EXPERIMENT: 

Let a helical spring be suspended vertically from a fixed support. A block is attached at 

its lower end. Due to the force of gravity, the block is displaced downward as shown in 

the figure. 



 

 

As a result the spring is stretched. After a little while the block 

comes to rest and attains equilibrium. Under this condition the block 

is under the action of two forces (i) the force of gravity acting 

downward and (ii) the tension in the spring in upward direction. In 

equilibrium the two forces are equal and opposite. 

10.3) What is meant by young’s modulus of elasticity? How will you 

show that steel is more elastic than rubber? 

Answer: 

YOUNG’S MODULUS: 

The ratio of stress to the longitudinal strain is called Young’s modulus of elasticity. It is 

denoted by Y and is given as 

Y = stress / longitudinal strain 

Y = (F/A)/ (∆L/L) 

Y = (FxL)/(Ax∆L) 

UNIT: 

The unit of Young’s Modulus of elasticity is N/m2. 

COMPARISON OF STEEL AND RUBBER: 

            It is our observation that some elastic substances undergo deformation by 

applying a relatively small stress whereas some other substances need large values of 

stress to bring about the same strain. This means that some substances are more 



 

elastic than others. A body is said to be more elastic if it retains its elasticity on the 

application of a large external force than to a body which loses its elasticity at a lesser 

external force. 

            To make it clear, consider two elastic substances  steel =x and rubber= y in the 

form of strips. They are geometrically identical, that is, they have the same length and 

same area of cross section. Let us suppose that the same stress is applied to both of 

them. We further suppose that є x and  є y are the strains produced in x and y 

respectively. Let Ex and Ey be the moduli of elasticity’s of the two bodies respectively. 

By definition 

           Ex = σ/ єx  and       Ey = σ/ єy 

Where 

σ = stress applied 

                                      Ex / Ey =( σ/ єx )/( σ/ єy) 

                                      Ex / Ey = єy / єx 

If      єx > єy , then Ex < Ey 

Thus we conclude that a body with smaller strain is more elastic than the body having a 

larger strain when the applied stress is the same. Thus we can easily say that steel is 

more elastic than rubber. In simple words we can say that a body which is easily 

deformed is less elastic than the body which undergoes deformation with difficulty when 

the applied stress is the same. 

10.4) What is atmospheric pressure? How will you measure it? 

Answer: 

ATMOSPHERIC PRESSURE: 

The atmospheric pressure is the pressure exerted by the weight of the atmosphere on 

the surface of the earth. 

HOW TO MEASURE ATMOSPHERIC PRESSURE? 



 

It can be measured with a mercury barometer. The barometer consists of a long glass 

tube full of mercury inverted over a pool of mercury as shown in the figure. 

 

When the tube is inverted over the pool, mercury flows out of the 

tube, creating a vacuum in the head space, and stabilizes at an 

equilibrium height h over the surface of the pool. This equilibrium 

requires that the pressure exerted on the mercury at two points on 

the horizontal surface of the pool, A (inside the tube) and B (outside 

the tube), be equal. The pressure PA at point A is that of the 

mercury column overhead, while the pressure PB at point B is that 

of the atmosphere overhead.  

 

10.5) State and explain Pascal law. Give some of its important 

applications. 

Answer: 

PASCAL’S LAW: 

"The law states that when a pressure is applied to a liquid, it is transmitted undiminished 

equally in all directions." 

We can prove the statement experimentally. Take a spherical vessel fitted with four 

water-tight pistons having the same area of cross section as shown in figure. 



 

 

The vessel is filled completely with water. Force is applied on the piston A to 

move it inward. Thus a pressure is exerted on the water inside the vessel. It is 

found that the pistons B, C and D move outward through the same distance 

showing that the pressure applied at A has been transmitted equally in all 

directions. 

APPLICATIONS OF PASCAL LAW: 

We discuss here only a few applications of Pascal law. 

a) HYDRAULIC LIFT: 

In a hydraulic lift or jack the pressure due to a small force F1, say, applied at a 

piston of area A1 (A2 > A1). Let F2 be the force acting on the larger piston of area 

A2. According to Pascal law the pressure p exerted on the piston of area A1 is 

transmitted undiminished to the larger piston through the incompressible fluid in 

the channel. Thus 

                                                                                   P =F1/A1 = F2/A2 

Or 

                                                                                   F2/F1 = A2/A1 

                                                                                   F2 = (A2/A1) x F1 



 

As clear from the above equation 

                                                                                   F2 > F1 since A2 > A1 

Thus a small force acting on a small area A1 generates a large force F2 acting on 

a large area A2. Under the action of this large force, the larger piston begins to 

move upward. Hence a car placed on the moving piston which acts as a platform 

is lifted as shown in figure. 

 

b) HYDRAULIC BRAKES: 

The working of hydraulic brakes is based on the principle of Pascal law. These brakes 

are used in automobiles. It consists of a tube which contains oil called brake oil. One 

end of the tube is fitted with a piston working in a master cylinder. There are in all four 

tubes through which the master cylinder is joined to four small cylinders (each 

containing a piston of large area) one for each wheel of the automobile. These small 

cylinders are called brake cylinders. When the brake pedal is pressed by applying a 

force, the piston in the master cylinder begins to move inside the tube and exerts 

pressure on the oil. This pressure is transmitted to the oil in the brake cylinder. The 

undiminished transmitted pressure pushes the piston in the brake cylinder which acts as 

a brake shoe attached to a caliper. The resulting friction stops the wheel. When the 

pressure on the pedal is released, the spring which connects the two brake-shoes 



 

contracts and pulls them off from the rotor. Thus the wheel is again free to rotate. Refer 

to the following figure. 

 

c) HYDRAULIC PRESS: 

The working of a hydraulic press is similar to that of a hydraulic lift. In a hydraulic 

press the piston of a large cross sectional area used to lift an object is provided 

with a rigid roof over it. When the piston B of the large area moves upward, it 

compresses only material placed between the piston and the roof. The hydraulic 

press is commonly used for compressing soft materials like cotton into compact 

bales. Refer to the following figure. 

 

 

10.6) What do you mean by viscosity? Define coefficient of 

viscosity. How does it depend on temperature? 

Answer: 



 

FLUID FRICTION (VISCOSITY): 

There is friction between two layers of even the same liquid (in general fluid) 

when they are in relative motion. This friction between layers is called viscosity. 

                                                                                 OR 

The property by virtue of which a fluid tends to oppose the relative motion 

between its different layers is called "viscosity” (or internal friction) of liquid. 

EXPLANATION: 

Consider a liquid which flows on a smooth horizontal glass surface. We may 

suppose the liquid to be divided into different layers parallel to the fixed surface 

on which the liquid is flowing. It is found that different layers move with different 

velocities. For a streamline motion the layer in contact with the fixed surface is 

stationary. The velocity of the layers increases with the distance from the fixed 

surface in a perpendicular direction as shown in figure. 

 

The length of the arrow gives the velocity of the corresponding 

layers. For any two layers, the upper layer moves faster than the 

lower one. Hence the upper layer tends to accelerate the lower 

layer which tends to retard the upper layer. Thus the two layers 

together tend to destroy their relative motion as if there is backward 

dragging tangential force acting between the two layers. 



 

Consider any layer lying at a distance x from the stationary surface. 

Let ‘A’ be the area of the layer moving with a velocity ‘v’. It is found 

that the backward dragging force F acting on any layer is found to 

vary as: 

F ∝ A 

F ∝ v 

F ∝ 1/x 

F ∝ Av/x 

or 

                                                                                      F = - ηAv/x 

Where ‘η’ is a constant depending on the nature of the liquid and is 

known coefficient of viscosity. The negative sign shows that the 

dragging force acts in a direction opposite to the flow of the liquid. 

UNIT: 

The unit of the coefficient of viscosity is “poise” after Poisenille. 

POISE: 

The coefficient of viscosity of a liquid is said to be of 1 poise if the 

backward dragging force required to maintain a relative velocity of 

1m/s between two layers each of area 1m2 and separated by a 

distance of 1m is 1N. 

DEPENDENCE ON TEMPERATURE: 

The viscosity is inversely proportional to temperature i.e. it 

increases with the decrease in temperature and decreases when 

the temperature increases. The reason behind this is that viscosity 

is just a friction between layers. When temperature is low the bond 



 

between the molecules are strengthened and cause the increase in 

viscosity whereas at high temperature the bond between molecules 

are weakened and as a result viscosity decreases. 

10.7) Define surface tension. Explain it on the basis of kinetic theory 

of matter. 

Answer: 

SURFACE TENSION: 

“Surface tension is the property of a liquid by virtue of which the free surface of a liquid 

behaves like a stretched-membrane tending to decrease the surface area.” 

Explanation: 

Consider a molecule ‘A' of a liquid lying well inside it and a molecule ‘B’ on the surface 

of the liquid as shown in figure. 

 

The molecule 'A' is attracted by  all the molecules lying in its closest  

neighbor called the sphere of influence radius 10-7 cm. The 

resultant force acting on this molecule is zero. Now consider the 

molecule B. This molecule is acted upon by the molecules on the 

surface and those below the surface. Here the sphere of influence 

is half of the sphere as shown in figure above. Due to the downward 

forces acting on the surface molecules, the free surface of the liquid 

behaves like a stretched membrane. 

UNIT: 



 

In the system internationally the unit of surface tension is N/m. 

10.8) State and explain Archimedes' principle. Give some of its 

applications in finding the densities of different substances. 

Answer: 

ARCHIMEDES PRINCIPLE: 

Statement: 

The principle states that when a body immersed completely or partially in a liquid will 

experience an upthrust (upward force) equal to the weight of the liquid (or fluid) 

displaced by the body. 

EXPLANATION: 

When an object is lowered in a liquid, it starts sinking down, displacing more and more 

liquid. As a result a force called the buoyant force also begins to increase till it attains 

maximum value when the object is completely immersed into the liquid. When an object 

is immersed partially or completely in a liquid, it is acted upon by two forces (i) the 

weight of the object and (ii) the buoyant force acting vertically upward. The weight of the 

object is fixed but buoyant force is not fixed. The maximum value of the buoyant force 

occurs when the object is completely immersed. Its value depends on the volume (or 

mass) of the liquid displaced, that is, in every case its value is equal to the weight of the 

liquid displaced and it is further equal to the weight of the object. 

APPLICATIONS OF ARCHIMEDES PRINCIPLE: 

We describe here a few of the applications of Archimedes' principle. 

a) To find the specific gravity (relative density) of an insoluble solid substance (for 

example a piece of copper of suitable size): 

Specific gravity (or relative density) of copper 



 

 

Since 

The volume of the displaced water = volume of the copper piece 

 

But weight of water displaced is equal to the loss of weight of 

copper piece in water, so 

 

Where 

           W1 = Weight of copper piece in air 

            W2 = Weight of copper piece in water 

from the above equation we can find the density of copper. 

Since 



 

 

If d is the density of water at 4°C, then 

 

b) Density of oil: (for example kerosene oil). 

We know that the density of copper, using water, is given as 

 

similarly the density of copper, using kerosene oil, is given as 

 

Comparing (3) and (4), we have 

 

Where W3 is the weight of copper piece in kerosene oil. 

c) Density of cork: 

Let W1 be the weight of the cork in air. 



 

Since cork is lighter than water, its weight in water cannot be determined directly. 

To find its weight in water a sinker is used. Let the weight of cork in air be W1 and 

that of sinker in water be W2. Also suppose that the weight of both of the sinker 

and cork in water be W3. Hence the loss of weight of cork in water is W2-W3. 

 

Where d is the density of water. 
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