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CHAPTER – 2 
 

IS MATTER AROUND US PURE 

 
Matters can be classified into two types – Pure substances and Impure substances.  
Pure substances – Pure substances are of two types – Elements and Compounds.  
Impure substances – All mixture are considered as impure substances.  
 
Colour, odour, density, melting point and boiling point are often treated as physical properties 
of matter. The physical properties of a substance can be observed or measured without 
changing its composition. 
The term “impure” is different from adulteration. According to scientists, the term “pure” 
means single form of matter. 
 

 
Most of the substances in our surroundings are not in their pure form and are called mixture. 
Substances which are made of two or more matters and which can be separated by physical 
methods are known as mixtures, such as mixture of salt and water, mixture of sugar and water, 
mixture of different gases, air, etc.  
In a mixture, components do not combine chemically or through any chemical change. In a 
mixture, components do not lose their properties.  
Mixtures are of two types on the basis of their composition - Homogeneous mixture and 
Heterogeneous mixture.  
 
HOMOGENEOUS MIXTURE 
 
Mixtures which have uniform composition throughout are called Homogeneous Mixture. For 
example – mixture of salt and water, mixture of sugar and water, air, lemonade, soda water, 
etc.  
Mixture of salt in water is an example of homogeneous mixture. In this mixture, the boundary 
of salt and water cannot be differentiated. When a ray of light is passed through the mixture of 
salt and water, the path of light is not seen.  
 
General Properties of Homogeneous Mixture:  

 All solutions are the examples of homogeneous mixture.  
 The particles of a homogeneous mixture are less the one nanometer.  
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 A homogenous mixture does not show Tyndall effect.  
 The boundaries of particles cannot be differentiated.  
 The constituent particles of homogenous mixture cannot be separated using 

centrifugation or decantation.  
 Alloys are the examples of solution.  

 

HETEROGENEOUS MIXTURE  
 
Mixtures which do not have uniform composition throughout are called Heterogeneous 
Mixture. For example – mixture of soil and sand, mixture of sulphur and iron fillings, mixture 
of oil and water etc. The boundaries of constituent particles of a homogeneous mixture can be 
identified easily; as a homogeneous mixture has two or more distinct phases.  
 
General Properties of Heterogeneous Mixture:  

 Most of the mixtures are heterogeneous except solutions and alloys.  
 The constituent particles are present uniformly in a heterogeneous mixture.  
 The components of a heterogeneous mixture can be identified easily.  
 Generally, two or more phases are present in a heterogeneous mixture.  
 Particles of a heterogeneous mixture are sized between one nanometer and one 

micrometer or more.  
 Heterogeneous mixtures show Tyndall effect.  

 
INTEXT QUESTIONS PAGE NO. 15 
 
Q1. What is meant by a pure substance? 
Answer: A pure substance is the one that consists of a single type of particles, i.e., all 
constituent particles of the substance have the same chemical nature. Pure substances can be 
classified as elements or compounds. 
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Q2. List the points of differences between homogeneous and heterogeneous mixtures. 
Answer:  
 A homogeneous mixture is a mixture having a uniform composition throughout the 

mixture. For example: salt in water, sugar in water, copper sulphate in water 
 
 A heterogeneous mixture is a mixture having a non-uniform composition throughout 

the mixture. For example: sodium chloride and iron fillings, salt and sulphur, oil and 
water 

 
TYPES OF MIXTURE 
 
Mixture can be categorised in three types on the basis of their particles’ size. These are; 
solution, suspension and colloid.  

 
SOLUTION 
 
Mixture of two or more substances with one phase only, i.e. having no distinct boundary of 
constituent particles are called solution. For example, solution of sugar and water, solution of 
salt and water, lemonade, soft drinks, etc. Solution is a homogeneous mixture of two or more 
substances.  
In a solution, components are mixed in such a way that they appear as only one phase. Seeing 
by naked eye, constituent particles of a solution cannot be identified because particles are 
mixed evenly throughout.  
In a solution, there are two types of components – one is called solute and other is called 
solvent.  
Solute – Substance which is present in smaller quantity in a mixture is called solute.  
Solvent – Substance in a mixture which is present in larger quantity in a mixture is called 
solvent.  
Example: In the solution of salt and water, salt is present in small quantity while water is 
present in larger quantity. Here salt is solute and water is solvent.  

 
Solution of tincture iodine is made by dissolving iodine in alcohol. In this solution, iodine is 
solute and alcohol is solvent.  
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Air is mixture of many gases. Since air consists of only one phase, thus it is considered as 
solution. Air consists about 78% of nitrogen and 22% rest of other gases. Thus in the case of 
air, nitrogen can be called as solvent and rest other gases as solutes.  
Solvent and solute can be solid, liquid or gas.  
 
TYPES OF SOLUTION  
 
Solid - solid solution – Solution of two or more solids are generally known as solid-solid 
solution. For example – alloys. Alloy is a homogeneous mixture of two or more metals and non 
metals or two metals or two non-metals. The components of an alloy cannot be separated by 
physical methods, their boundaries are not distinct and they can have variable compositions, 
thus alloy is considered as solution.  
 
Solid – Liquid solution – Solution of solid and liquid is called solid-liquid solution. For 
example - solution of salt and water.  
 
Liquid – liquid solution – Solution of two miscible liquids are called liquid-liquid solution, 
such as solution of water and acetic acid. The solution of acetic acid in water is known as 
vinegar.  
 
Gas - liquid solution – Solution of gas into liquid is called gas-liquid solution. For example – 
Soft drink. In soft drink, carbon dioxide is usually dissolved in liquid, because of which a hiss 
sound comes while opening the cap of the bottle.  
 
Gas-gas solution – Solution of two or more gas is called gas-gas solution. For example – air, 
which is the solution of many gases, such as hydrogen, oxygen, carbon dioxide, etc.  

 
General Characteristics of Solution:  

 Solutions are homogeneous mixture of two or more substances.  
 Constituent particles of a solution are mixed evenly throughout.  
 There is only one phase in a solution.  
 Boundaries of constituent particles cannot be distinguished.  
 The size of particles of solution is smaller than one nanometer.  
 Solutions do not show Tyndall effect, because, small particles of solution do not scatter 

the ray of light.  
 Solute cannot be separated by using filtration or decantation.  
 Solutions are stable, since when left undisturbed the particles do not settle in bottom.  
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SATURATED AND UNSATURATED SOLUTIONS 
 
Saturated Solution: When a solution cannot dissolve more solute at a given temperature, the 
point is called saturation point of the solution and solution is called saturated solution. This 
means, no more solute can be dissolved in a saturated solution at a given temperature.  
 
Unsaturated Solution: Solution in which more solution can dissolved at a given temperature, 
is called unsaturated solution.  

 
Solubility: Solubility is the amount of solute in a saturated solution at a given temperature. In 
other words, maximum capacity to dissolve a solute in a solution at a given temperature is 
called solubility.  
 
Different solvents can dissolve different amount of solute. This means different solvents have 
different solubility Solubility increases with increase in temperature.  
 
Concentration: Concentration is the amount of solute present in a given amount of solvent or 
solution.  

 
Thus, concentration is the ratio of amount of solute and amount of solvent.  
Concentration can be expressed in mass percentage or volume percentage of a solution.  
(a) Mass percentage of a solution 

 
This means when concentration is expressed in mass percentage, it is called concentration by 
mass percentage.  
 
(b) Volume percentage of a solution 

 
This means when concentration is expressed in volume percentage, it is called concentration by 
volume percentage.  
 
SUSPENSION 
A suspension is a heterogeneous mixture in which the solute particles do not dissolve but 
remain suspended throughout the bulk of the medium. Particles of a suspension are visible to 
the naked eye. 
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Properties of a Suspension 
 Suspension is a heterogeneous mixture. 
 The particles of a suspension can be seen by the naked eye. 
 The particles of a suspension scatter a beam of light passing through it and make its path 

visible. 
 The solute particles settle down when a suspension is left undisturbed, that is, a suspension 

is unstable. They can be separated from the mixture by the process of filtration. 
 
COLLOIDAL SOLUTIONS 
 
A colloidal solution, occasionally identified as a colloidal suspension, is a mixture in which a 
substances regularly suspended in a fluid. A colloid is a minutely small material that is 
regularly spread out all through another substance. 
 
Properties of a colloid 
 A colloid is a heterogeneous mixture. 
 The size of particles of a colloid is too small to be individually seen by naked eyes. 
 Colloids are big enough to scatter a beam of light passing through it and make its path 

visible. 
 They do not settle down when left undisturbed, that is, a colloid is quite stable. 
 They cannot be separated from the mixture by the process of filtration.  
 
The components of a colloidal solution are the dispersed phase and the dispersion medium. The 
solute-like component or the dispersed particles in a colloid form the dispersed phase, and the 
component in which the dispersed phase is suspended is known as the dispersing medium. 
Colloids are classified according to the state (solid, liquid or gas) of the dispersing medium and 
the dispersed phase. 
 
Colloidal solutions have three sub-classifications: Foams, emulsions and sol. Foam in this 
setting is created by ensnaring a gas in a liquid. The substance being dispersed would be the 
gas, triggering the fluid to become frothy and foamy. A sample of this would be shaving 
cream. An emulsion is a combination of liquids; it’s basically when one liquid is consistently 
dispersed all through another liquid. A sample of this would be mayonnaise or milk. The third 
form is called a sol, which is when a solid is evenly dispersed throughout a fluid. Samples of 
sols include paint, blood and silver aquasols. 
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INTEXT QUESTIONS PAGE NO. 18 
 
Q1. Differentiate between homogeneous and heterogeneous mixtures with examples. 
Answer:  
 A homogeneous mixture is a mixture having a uniform composition throughout the 

mixture. For example, mixtures of salt in water, sugar in water, copper sulphate in 
water, iodine in alcohol, alloy, and air have uniform compositions throughout the 
mixtures.  
 

 On the other hand, a heterogeneous mixture is a mixture having a non-uniform 
composition throughout the mixture. For example, composition of mixtures of sodium 
chloride and iron fillings, salt and sulphur, oil and water, chalk powder in water, wheat 
flour in water, milk and water are not uniform throughout the mixtures. 

 
Q2. How are sol, solution and suspension different from each other? 
Answer:  
 Sol is a heterogeneous mixture. In this mixture, the solute particles are so small that 

they cannot be seen with the naked eye. Also, they seem to be spread uniformly 
throughout the mixture. The Tyndall effect is observed in this mixture. For example: 
milk of magnesia, mud 

 Solution is a homogeneous mixture. In this mixture, the solute particles dissolve and 
spread uniformly throughout the mixture. The Tyndall effect is not observed in this 
mixture. For example: salt in water, sugar in water, iodine in alcohol, alloy 

 Suspensions are heterogeneous mixtures. In this mixture, the solute particles are visible 
to the naked eye, and remain suspended throughout the bulk of the medium. The 
Tyndall effect is observed in this mixture. For example: chalk powder and water, wheat 
flour and water 

 
Q3. To make a saturated solution, 36 g of sodium chloride is dissolved in 100 g of water at 
293 K. Find its concentration at this temperature. 
Answer:  
Mass of solute (sodium chloride) = 36 g (Given) 
Mass of solvent (water) = 100 g (Given) 
Then, mass of solution = Mass of solute + Mass of solvent  = (36 + 100) g  = 136 g 

Therefore, concentration (mass by mass percentage) of the solution 
Mass of solute 36100% 100% 26.47%

Mass of solvent 136
      

 
SEPARATION OF COMPONENTS OF MIXTURE 
 
CENTRIFUGATION 
 
In the method of centrifugation, the centripetal and centrifugal forces are used to separate 
lighter and heavier components of mixture of two immiscible liquids. This process is used to 
separate very small solids particles from a liquid mixture.  
Example – Milk is the mixture of fat, water, and other constituents. Using the method of 
centrifugation, most of the fat can be separated from milk. In milk, fat is suspended throughout 
the milk which is separated out using the method of centrifugation.  
When milk is churned rapidly, water which is heavier than fat, migrates away from the centre 
of centrifuge while fat is forced towards the bottom, which is drained out.  
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Application of centrifugation –  

 In pathological test of blood and urine.  
 In separation of fat from milk.  
 In washing machines to squeeze the water from wet clothes.  

DECANTATION 
 
Decantation is used to separate the components from a mixture of two immiscible liquids, such 
as mixture of oil and water. In a mixture of two immiscible liquids, lighter one and heavier one 
form separate layer. The lighter one can be decanted after settling of mixture, carefully in other 
container.  
In the process of decantation some of the heavier liquid also poured out with lighter one. 
Therefore, components from a mixture of two immiscible liquids; can be separated more easily 
and accurately using a separating funnel.  
A separating funnel is usually made of glass with a stop cork with drain pipe at bottom. The 
heavier liquid which is settled at bottom is drained out from the mixture of two immiscible 
liquids by opening of stop cork from a separating funnel.  
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SUBLIMATION 
There are many substances which are 
converted into gas from solid when 
heated, and converted from gas to solid 
when cooled without converting into 
liquid. Such substances are known as 
sublime. For example – ammonium 
chloride, naphthalene balls, camphor, 
etc. Therefore, mixture of one sublime 
and other substance can be separated 
using the method of sublimation.  
The mixture of ammonium chloride and 
common salt can be separated out using 
the process of sublimation. For this, the 
mixture is heated in a China dish. The 
China dish is covered by an inverted 
funnel. Cotton is used for plugging the 
opening of the funnel. After heating, 
ammonium chloride is converted into 
vapour and gets deposited over the 
inner surface of funnel; due to cooling. 
This leaves the common salt in China 
dish. Ammonium chloride can be taken 
out by scratching from the inner wall of 
funnel.  

 
CHROMATOGRAPHY  

Chromatography is a method of separation which works on the principle of travel speed of 
components of a mixture. This method is used for separating dyes and pigments from a 
mixture. Ink is the mixture of dyes of different colours.  
There are many types of chromatography. The dyes from an ink can be separated using paper 
chromatography.  
For this, a strip of filter paper is dipped in the ink. Particles of dye start rising on filter paper; 
along with water. Different dyes rise with different speed because of different types of 
solubility in water and go up to certain heights.  

 
Application of chromatography -  

 In the separation of colours from a dyes.  
 In the separation of pigments from natural colours.  
 In the separation of drugs from blood for pathological tests.  
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DISTILLATION 
 
The process of distillation is used to separate two miscible liquids. The technique of distillation 
is based on the difference in boiling points of components of mixture of miscible liquids. 
Distillation is to separate the liquids which do not decompose even upto their boiling points 
and should boil at more than 250C.  

 
In the process of distillation, the mixture is heated after keeping in a retort or distillation flask. 
The liquid which boils at lower temperature is vaporized at lower temperature. The vapour so 
obtained is passed through a tube and gets condensed in a separate container; leaving liquid 
with higher boiling point in the retort or distillation flask.  
Distillation is used to separate the components of the mixture of two miscible liquids that boils 
without decomposition and have sufficient difference in their boiling points.  
The process of distillation is used to purify many liquids, such as water.  
 
FRACTIONAL DISTILLATION  
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Fractional distillation is the process of separation of components of mixture into parts or 
fraction on the basis of fractional differences in their boiling points.  
Fractional distillation is done when the difference in boiling points of the components of 
miscible liquids is less than 250C. In the process of fractional distillation, a fractional column is 
used along with retort or distillation flask.  
Fractional column is a tube which contains glass beads, which facilitate surface for the vapour 
to cool and condense repeatedly.  
Example – Ethanol and water are separated from their mixture using fractional distillation. The 
boiling point of water is 1000C while the boiling point of ethanol is 78.40C. Since the 
difference of their boiling point is less than 250C, thus they are separated using fractional 
distillation.  

 
Some of the Applications of Fractional Distillation:  

 In petroleum refineries, petrochemical and chemical plants, natural gas processing and 
cryogenic air separation plants.  

 In oil refineries to separate crude oil into useful substances (or fractions).  
 In the process of organic juice.  
 In the separation of oxygen, liquid nitrogen and argon from air.  

SEPARATION OF DIFFERENT GASES FROM AIR  
Air comprises of nitrogen, oxygen, carbon dioxide and argon as major components. Since air is 
the cheapest source of these gases, thus these are extracted from air at large scale 
After liquefaction of air by repeated compression and cooling; nitrogen, oxygen, carbon 
dioxide and argon are extracted using fractional distillation.  
Liquid nitrogen has boiling point equal to - 1900C and thus turns into gas first and separated 
from air.  
The boiling point of argon is - 1860C, therefore it is extracted after argon.  
The boiling point of oxygen is - 1830C, thus it is collected after the extraction of argon.  
Carbon dioxide turns into solid at a temperature of - 970C, therefore, it is removed while air is 
put under liquefaction.  
 
USE 
Nitrogen is used as fertilizers, oxygen is used in hospitals and argon is used in bulbs.  
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CRYSTALLIZATION 
Crystallisation is a process that separates a pure solid in the form of its crystals from a solution.  
The crystallisation method is used to purify solids. For example, the salt we get from sea water 
can have many impurities in it. To remove these impurities, the process of crystallisation is 
used. 
Crystallisation technique is better than simple evaporation technique as – 
 some solids decompose or some, like sugar, may get charred on heating to dryness. 
 some impurities may remain dissolved in the solution even after filtration. On evaporation 

these contaminate the solid. 
 

APPLICATIONS 
 Purification of salt that we get from sea water. 
 Separation of crystals of alum (phitkari) from impure samples. 
 
Thus, by choosing one of the above methods according to the nature of the components of a 
mixture, we get a pure substance. With advancements in technology many more methods of 
separation techniques have been devised. 
In cities, drinking water is supplied from water works. A flow diagram of a typical water works 
is shown in below figure. From this figure write down the processes involved to get the supply 
of drinking water to your home from the water works and discuss it in your class. 
 

 
INTEXT QUESTIONS PAGE NO. 24 
 

Q1. How will you separate a mixture containing kerosene and petrol (difference in their 
boiling points is more than 250C), which are miscible with each other? 
Answer:  

 
A mixture of two miscible liquids having a difference in their boiling points more than 25°C 
can be separated by the method of distillation. Thus, kerosene and petrol can be separated by 
distillation. 
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In this method, the mixture of kerosene and petrol is taken in a distillation flask with a 
thermometer fitted in it. We also need a beaker, a water condenser, and a Bunsen burner. The 
apparatus is arranged as shown in the above figure. Then, the mixture is heated slowly. The 
thermometer should be watched simultaneously. Kerosene will vaporize and condense in the 
water condenser. The condensed kerosene is collected from the condenser outlet, whereas 
petrol is left behind in the distillation flask. 
 
Q2. Name the technique to separate 
(i) butter from curd, 
(ii) salt from sea-water, 
(iii) camphor from salt. 
Answer:  
(i) Butter can be separated from curd by centrifugation. 
(ii) Salt can be separated from sea-water by evaporation. 
(iii) Camphor can be separated from salt by sublimation. 
 
Q3. What type of mixtures are separated by the technique of crystallisation? 
Answer:  
By the technique of crystallization, pure solids are separated from impurities. For example, salt 
obtained from sea is separated from impurities; crystals of alum (Phitkari) are separated from 
impure samples. 
 
PHYSICAL CHANGE: The change in which no new substance is formed is called a physical 
change. During a physical change, chemical properties do not change but physical properties 
do change.  
 
CHEMICAL CHANGE: The change in which a new substance is formed is called a chemical 
change. During a chemical change, chemical properties change.  
 

 
PURE SUBSTANCES  
Elements and Compounds are considered as pure substances.  
 
Elements – Substances that is made of only one element are called elements, such as 
hydrogen, carbon, oxygen, silver, gold, etc.  
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Elements can be normally divided into metals, non-metals and metalloids. Metals usually show 
some or all of the following properties: 
 They have a lustre (shine). 
 They have silvery-grey or golden-yellow colour. 
 They conduct heat and electricity. 
 They are ductile (can be drawn into wires). 
 They are malleable (can be hammered into thin sheets). 
 They are sonorous (make a ringing sound when hit). 

Examples of metals are gold, silver, copper, iron, sodium, potassium etc. Mercury is the only 
metal that is liquid at room temperature. 

 
Non-metals usually show some or all of the following properties: 
 They display a variety of colours. 
 They are poor conductors of heat and electricity. 
 They are not lustrous, sonorous or malleable. 

Examples of non-metals are hydrogen, oxygen, iodine, carbon (coal, coke), bromine, chlorine 
etc. Some elements have intermediate properties between those of metals and non-metals, they 
are called metalloids; examples are boron, silicon, germanium etc. 
Compounds – Substances that is made of one or more elements by chemical combination are 
called compounds, such as water, carbon dioxide, copper oxide, hydrochloric acid, etc.  
A compound does not contain the properties of its constituent elements and shows quite 
different characteristics.  

COMPARISON BETWEEN COMPOUND AND ELEMENT 
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COMPARISON BETWEEN MIXTURE AND COMPOUND 

 
 
 
INTEXT QUESTIONS PAGE NO. 24 
 
Q1. Classify the following as chemical or physical changes: 
• cutting of trees, 
• melting of butter in a pan, 
• rusting of almirah, 
• boiling of water to form steam, 
• passing of electric current, through water and the water breaking down into hydrogen 
and oxygen gases, 
• dissolving common salt in water, 
• making a fruit salad with raw fruits, and 
• burning of paper and wood. 
 
Answer:  
 Cutting of trees → Physical change 
 Melting of butter in a pan → Physical change 
 Rusting of almirah → Chemical change 
 Boiling of water to form steam → Physical change 
 Passing of electric current through water, and water breaking down into hydrogen and 

oxygen gas → Chemical change 
 Dissolving common salt in water → Physical change 
 Making a fruit salad with raw fruits → Physical change 
 Burning of paper and wood → Chemical change 
 
Q2. Try segregating the things around you as pure substances or mixtures. 
Answer:  
Pure substance: Water, salt, sugar 
Mixture: Salt water, soil, wood, air, cold drink, rubber, sponge, fog, milk, butter, clothes, food 
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IMPORTANT CONCEPT MAPS 
 

 
 

DIFFERENT WAYS TO SEPARATE SOLID MIXTURES 
 
 Hand Picking 
 Sieving 
 Magnetic Separation Method 
 Sublimation 

 
 

MAGNETIC SEPARATION METHOD  
 
Magnetic Separation Method is ideal for separating mixtures of two solids with one part having 
magnetic properties. Some metals like iron, nickel and cobalt have magnetic properties whiles  
gold, silver and aluminum do not. Magnetic elements are attracted to a magnet. 
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It works like this: Let us take a mixture of sand and iron filing for example.  
To separate this, spread out the mixture on a flat surface. Run a magnet bar over the surface.  
You will notice that the magnetic elements (iron filings) will be attracted to the magnet over it.  
After a number of runs, all the sand will be free from any iron filing. 
 
SIEVING METHOD 
 

When the sizes of the components of a mixture are big enough, they can be separated with the 
help of sieve. A sieve is a simple mechanical device in which a mesh is attached to a frame. 
When the mixture is placed on the mesh and is stirred, particles of smaller size pass through 
the mesh while the bigger particles of the other component remain above the mesh. 
E.g. gram can be separated wheat, sieving of sand at construction site etc. 

 
HAND PICKING METHOD 
It involves simply picking out substances by hand and separating them from others. The 
substances being separated may be impurities that have to be thrown away or it may be that 
both the substances being separated are useful – such as if you separate green grapes from 
black ones from a mixture of the two. 
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DIFFERENT WAYS TO SEPARATE SOLID-LIQUID MIXTURES 

 

 
SEDIMENTATION METHOD 
 
Sedimentation is the tendency for particles in suspension to settle out of the fluid in which they 
are entrained and come to rest against a barrier. This is due to their motion through the fluid in 
response to the forces acting on them: these forces can be due to gravity, centrifugal 
acceleration, or electromagnetism. In geology, sedimentation is often used as the opposite of 
erosion, i.e., the terminal end of sediment transport. In that sense, it includes the termination of 
transport by saltation or true bedload transport. Settling is the falling of suspended particles 
through the liquid, whereas sedimentation is the termination of the settling process. 
 

 
 
FILTRATION METHOD 
 
This is a more common method of separating an insoluble solid from a liquid. An example of 
such a mixture is sand and water. Filtration is used in water treatment plants, where water from 
the river is filtered to remove solid particles. 
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Here is a basic lab setup for filtration: 

 
This process involves the use of a filter paper placed in a filter funnel. The funnel is placed in a 
beaker and the mixture of water and sand is poured into the funnel. The liquid part drains 
through the filter paper into the beaker, leaving the solid sand particles trapped on the filter. In 
filtration, the liquid part collected is called the filtrate and the solid bit that remained on the 
filter paper is called the residue. 
 
DIFFERENT WAYS TO SEPARATE LIQUID-LIQUID MIXTURES 

 
 Fractional distillation is the process of separating two or more miscible  liquids by a 

modified distillation process, in which the distillates are collected as fractions having 
different boiling points. The separation of the liquids by this method is based on the 
difference in their boiling points.  

 Fractional distillation makes use of a fractionating column or distillation column, a tube 
which provides different temperature zones inside it during distillation, the temperature 
decreasing from bottom to top. It provides surfaces on which condensations (of less volatile 
liquids) and vaporizations (of more volatile liquids) can occur before the vapours enter the 
condenser in order to concentrate the more volatile liquid in the first fractions and the less 
volatile components in the later fractions. 

 Fractional distillation is very effective is separating mixtures of volatile components, and is 
widely used in laboratories and industries. 
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EXERCISE  QUESTIONS PAGE NO. 28 to 30 
 
Q1. Which separation techniques will you apply for the separation of the following? 
(a) Sodium chloride from its solution in water. 
(b) Ammonium chloride from a mixture containing sodium chloride and ammonium 
chloride. 
(c) Small pieces of metal in the engine oil of a car. 
(d) Different pigments from an extract of flower petals. 
(e) Butter from curd. 
(f) Oil from water. 
(g) Tea leaves from tea. 
(h) Iron pins from sand. 
(i) Wheat grains from husk. 
(j) Fine mud particles suspended in water. 
Answer:  
(a) Sodium chloride from its solution in water → Evaporation 
(b) Ammonium chloride from a mixture containing sodium chloride and ammonium chloride 
→ Sublimation 
(c) Small pieces of metal in the engine oil of a car → Centrifugation or filtration or decantation 
(d) Different pigments from an extract of flower petals → Chromatography 
(e) Butter from curd → Centrifugation 
(f) Oil from water → Using separating funnel 
(g) Tea leaves from tea → Filtration 
(h) Iron pins from sand → Magnetic separation 
(i) Wheat grains from husk → Winnowing 
(j) Fine mud particles suspended in water → Centrifugation 
 
Q2. Write the steps you would use for making tea. Use the words solution, solvent, solute, 
dissolve, soluble, insoluble, filtrate and residue. 
Answer:  First, water is taken as a solvent in a saucer pan. This water (solvent) is allowed to 
boil. During heating, milk and tea leaves are added to the solvent as solutes. They form a 
solution. Then, the solution is poured through a strainer. The insoluble part of the solution 
remains on the strainer as residue. Sugar is added tothe filtrate, which dissolves in the filtrate. 
The resulting solution is the required tea. 
 
Q3. Pragya tested the solubility of three different substances at different temperatures 
and collected the data as given below (results are given in the following table, as grams of 
substance dissolved in 100 grams of water to form a saturated solution). 

Substance Dissolved Temperature in K 
283 293 313 333 353 

Potassium nitrate 21 32 62 106 167 
Sodium chloride 36 36 36 37 37 
Potassium chloride 35 35 40 46 54 
Ammonium chloride 24 37 41 55 66 

(a) What mass of potassium nitrate would be needed to produce a saturated solution of 
potassium nitrate in 50 grams of water at 313 K? 
(b) Pragya makes a saturated solution of potassium chloride in water at 353 K and leaves 
the solution to cool at room temperature. What would she observe as the solution cools? 
Explain. 
(c) Find the solubility of each salt at 293 K. Which salt has the highest solubility at this 
temperature? 
(d) What is the effect of change of temperature on the solubility of a salt? 
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Answer:  
(a) At 313 K, 62 grams of Potassium nitrate dissolved in 100 grams of water. So to produce a 

saturated solution of potassium nitrate in 50 grams of water, we need 62 50 31
100

   grams of 

potassium nitrate 
(b) Some soluble potassium chloride will separate out in the form of crystals at room 
temperature because the solubility of potassium chloride will decrease with decrease in 
temperature. 
(c) 
      (i)   Solubility of Potassium nitrate at 293 K is 32 grams. 
      (ii)  Solubility of Sodium chloride at 293 K is 36 grams. 
      (iii) Solubility of Potassium chloride at 293 K is 35 grams. 
      (iv) Solubility of Ammonium chloride at 293 K is 37 grams. 
  The solubility of Ammonium chloride is highest at this temperature. 
(d) The solubility of salt increases with increase in temperature. 
 
Q4. Explain the following giving examples. 
(a) saturated solution 
(b) pure substance 
(c) colloid 
(d) suspension 
Answer:  
(a) Saturated solution 
A saturated solution is a solution in which the maximum amount of solute has been dissolved 
at a given temperature. The solution cannot dissolve beyond that amount of solute at that 
temperature. Any more solute added will settle down at the bottom of the container as a 
precipitate. 
Suppose 500 g of a solvent can dissolve a maximum of 150 g of a particular solute at 40°C. 
Then, the solution obtained by dissolving 150 g of that solute in 500 g of that solvent at 300 K 
is said to be a saturated solution at 300 K. 
 
(b) Pure substance 
A pure substance is a substance consisting of a single type of particles i.e., all constituent 
particles of the substance have the same chemical properties. 
For example, salt, sugar, water are pure substances.  
 
(c) Colloid 
A colloid is a heterogeneous mixture. The size of the solutes in this mixture is so small that 
they cannot be seen individually with naked eyes, and seems to be distributed uniformly 
throughout the mixture. The solute particles do not settle down when the mixture is left 
undisturbed. This means that colloids are quite stable. Colloids cannot be separated by the 
process of filtration. They can be separated by centrifugation. Colloids show the Tyndall effect. 
For example, milk, butter, foam, fog, smoke, clouds. 
 
(d) Suspension 
Suspensions are heterogeneous mixtures. The solute particles in this mixture remain suspended 
throughout the bulk of the medium. The particles can be seen with naked eyes. Suspension 
shows the Tyndall effect. The solute particles settle down when the mixture is left undisturbed. 
This means that suspensions are unstable. Suspensions can be separated by the method of 
filtration. For example, mixtures of chalk powder and water, wheat flour and water. 
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Q5. Classify each of the following as a homogeneous or heterogeneous mixture. soda 
water, wood, air, soil, vinegar, filtered tea. 
Answer:  
Homogeneous mixtures: Soda water, air, vinegar 
Heterogeneous mixtures: Wood, soil, filtered tea 
 
Q6. How would you confirm that a colourless liquid given to you is pure water? 
Answer:  Every liquid has a characteristic boiling point. Pure water has a boiling point of 
100°C (373 K) at 1 atmospheric pressure. If the given colourless liquid boils at even slightly 
above or below 100°C, then the given liquid is not pure water. It must boil at sharp 100°C. 
Thus, by observing the boiling point, we can confirm whether a given colourless liquid is pure 
water or not. 
 
Q7. Which of the following materials fall in the category of a “pure substance”? 
(a) Ice 
(b) Milk 
(c) Iron 
(d) Hydrochloric acid 
(e) Calcium oxide 
(f) Mercury 
(g) Brick 
(h) Wood 
(i) Air. 
Answer:  The following materials fall in the category of a “pure substance”: 
(a) Ice     (c) Iron   (d) Hydrochloric acid 
(e) Calcium oxide   (f) Mercury 
 
Q8. Identify the solutions among the following mixtures. 
(a) Soil 
(b) Sea water 
(c) Air 
(d) Coal 
(e) Soda water. 
Answer:  The following mixtures are solutions: 
(b) Sea water  (c) Air   (e) Soda water 
 
Q9. Which of the following will show “Tyndall effect”? 
(a) Salt solution 
(b) Milk 
(c) Copper sulphate solution 
(d) Starch solution. 
Answer:  Milk and starch solution will show the “Tyndall effect”. 
 
Q10. Classify the following into elements, compounds and mixtures. 
(a) Sodium   (b) Soil   (c) Sugar solution 
(d) Silver   (e) Calcium carbonate (f) Tin 
(g) Silicon   (h) Coal   (i) Air 
(j) Soap   (k) Methane   (l) Carbon dioxide 
(m) Blood 
Answer:  
Elements 
(a) Sodium  (d) Silver  (f) Tin  (g) Silicon  
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Compounds 
(e) Calcium carbonate  (k) Methane  (l) Carbon dioxide 
 
Mixtures 
(b) Soil  (c) Sugar solution  (h) Coal 
(i) Air   (j) Soap   (m) Blood 
 
Q11. Which of the following are chemical changes? 
(a) Growth of a plant 
(b) Rusting of iron 
(c) Mixing of iron filings and sand 
(d) Cooking of food 
(e) Digestion of food 
(f) Freezing of water 
(g) Burning of a candle. 
Answer:  The following changes are chemical changes: 
(a) Growth of a plant 
(b) Rusting of iron 
(d) Cooking of food 
(e) Digestion of food  
(g) Burning of candle 
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ASSIGNMENT QUESTIONS SET – 1 
CHAPTER – 2 

IS MATTER AROUND US PURE 

 

 
 
1. On the basis of composition, how matter is classified? 

2. Mention whether the following statements are true or false. Correct the false statements.  

a) An aqueous solution of copper sulphate is homogeneous.  

b) Milk is a pure substance.  

c) A molecule of sulphur is monoatomic. 

3. What is meant by a pure substance? 

4. What are the characteristics exhibited by a pure substance? 

5. What are different categories of pure substance? 

6. Name two properties of a substance to check its purity? 

7. Define mixture. 

8. What are the kinds of mixture? 

9. What are the characteristics of mixture? 

10. List the points of differences between homogeneous and heterogeneous mixtures. 

11. Identity which of the following is homogenous mixture or heterogeneous one. Also identify 

the type of constituents in mixture (e.g. gas in gas, gas in liquid, gas in solid etc.) 

a. Air 

b. Water and Oil (N2 + O2 ) 

c. Hydrogen in Palladium 

d. Aerated Water (CO2 + H2O) 

e. Chalk in water 

f. Ethyl Alcohol in Water 

g. Alloys e.g. brass 

h. Dust (e.g. fine sand) in water 

i. Sand + iron fillings 

j. Sand + ammonium chloride 

h. milk 

i. Mercury in amalgamated Zinc 

12. What are the constituents of brass? 

13. Alloys cannot be separated by physical means, though it is considered mixture, Why? 

14. What are elements? 

15. How elements are further classified? 
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16. What is a compound? Give an example. 

17. State the differences between compounds and mixtures. 

18. What is a solution? What are the properties of a solution? 

19. What is meant by solute and solvent?  

20. Identify solute and solvent in the following solutions. Also mention the physical state of 

solute and solvent. 

(a) Sugar in water 

(b) Urea in water 

(c) Ammonium chloride in water 

(d) Ethyl alcohol in water 

(e) Carbon Di-Oxide in water (soda water) 

21. What is meant by Solubility? 

22. What factors affect the solubility of solvent and solute? 

23. Why do fish go in deep waters during day light? 

24. Based on the type of solvent, how solutions are classified? 

25. Based on the amount of solute in the given solution, how solutions are classified? 

26. What are aqueous solutions? 

27. What are non-aqueous solutions? 

28. When we open the cap of a cola drink (or any carbonated beverage), why does excess of 

bubbles come out? 

29. Why air is a mixture not a compound? Give reasons. 

30. What are the advantages of preparing solutions? 

31. What is an unsaturated solution? 

32. What is saturated solution? Explain with an example. 

33. What is supersaturated solution? 

34. What are suspensions? Explain with an example. 

35. What are the properties of  suspensions? 

36. Explain with an example what is a colloid? 

37. What are the physical states of dispersed phase and dispersion medium of a cloud? 

38. What are the physical states of dispersed phase and dispersion medium of a fog? 

39. What are the properties of a colloid? 

40. How are sol, solution and suspension different from each other? 

41. What is Tyndall effect? Doee true solution exhibit Tyndall effect. 

42. "Tyndall effect can be observed when sunlight passes through the canopy of dense forest. 

or we see a rich red sunset." Explain how this occurs 
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43. What do you mean by strength of the solution? 

44. What are the various methods to express concentration of a solution? 

45. To make a saturated solution, 36 g of sodium chloride is dissolved in 100 g of water at 

293K. Find its concentration at this temperature. 

46. Calculate the mass of glucouse and mass of water required to make 200g of 25% solution 

of glucouse. 

47. A solution contains 40 mL of ethyl alcohol mixed with 100mL of water. What is the 

concentration of the solution in terms of volume by volume percentage? 

48. What are different ways to separate solid mixtures? 

49. Describe sieving method. 

50. Winnowing works on what property? 

51. What are the reasons for separating the constituents of a mixture? 

52. When it is useful to apply sedimentation and decantation? Give an example where these 

methods are used? Explain the process. 

53. What principle is applied in centrifugation? Give examples where this method is applied to 

separate mixtures. 

54. How crystallization is better than evaporation? 

55. Name the technique to separate (i) butter from curd (ii) salt from sea-water (iii) camphor 

from salt 

56. What is Chromatography? 

57. A good method to separate alum (phitkari) from impure samples is (a) Filtration (b) 

Sedimentaion (c) Crystallization (d) Sublimation 

58. A boy buys common salt from the market which is contaminated with Ammonium 

Chloride (NH4Cl) and sand. The procedure he should adopt to obtain pure NaCl is the 

following : 

(a) to mix the sample in water and evaporate the solution 

(b) to mix the sample in water and evaporate the decanted solution 

(c) to mix the sample in acetone and evaporate the decanted solution 

(d) to heat the sample, then mix in water and evaporate the decanted solution 

59. Define Brownian movement in colloids. 

60. Name the following : 

(a) a lustrous liquid metal. 

(b) a liquid non-metal 

(c) a metal which can be cut with a knife 

(d) a non-metal which is good conductor of electricity. 
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(e) an element which melts when kept on the palm. 

(f) the best conductor of heat. 

 

61. How many elements are there which are in gaseous state at room temperature? 

62. Name the elements are in liquid state at room temperature. 

63. Who used the term 'element' first time? 

64. Who gave the first explanatory definition of 'element'? 

65. Identify the following as mixture or compound. (i) blood (ii) common salt (iii) sugar (iv) 

brass 

66. Sasha heats a container carrying Nitrogen and Oxygen. After heating at very high 

temperature, it gives Nitric oxide. Identify what are mixtures and/or compounds before and 

after the reaction. 

67. In beaker A, sugar cubes are dissolved into water while in beaker B, crushed cubes are 

taken. In which beaker the rate of dissolution is faster? 

68. Identify solute and solvent in the following solutions : 

(i) aerated drinks 

(ii) tincture of iodine 

(iii) lemon water 

 

69. State the principle of each of the following methods of separation of mixtures. 

(i) centrifugation method. 

(ii) separation using separating funnel. 

 

70. Why solutions do not exhibit Tyndall effect? 

71. What is an emulsion? Give examples 

72. What are the differences and similarities between concentration and solubility? 

73. Give examples of liquids that are 

         (i) completely miscible 

         (ii) partially miscible 

         (iii) practically immiscible 

 
 
 
 
 
 
 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 28 - 
 

ASSIGNMENT QUESTIONS SET – 2 
CHAPTER – 2 

IS MATTER AROUND US PURE 

 

 
 
1. Salt can be recovered from its solution by evaporation. Suggest some other technique for 

the same?  

2. While diluting a solution of salt in water, a student by mistake added acetone (boiling point 

56°C). What technique can be employed to get back the acetone? Justify your choice.  

3. Classify the following as element, compound or mixture. i) Zinc amalgam (ii) Sea water 

(iii) Iodine vapour (iv) Gold coin (v) Water. 

4. How would you separate a mixture of ammonia and hydrogen? 

5. Give one example for each of the following mixtures: i) Solid/solid (homogeneous) ii) 

Solid/solid (heterogeneous) iii) Liquid/liquid (homogeneous) iv) Liquid/liquid 

(heterogeneous) v) Gas/liquid (homogeneous). 

6. Explain why particles of a colloidal solution do not settle down when left undisturbed, 

while in the case of a suspension they do.  

7. Smoke and fog both are aerosols. In what way are they different?  

8. Name the process associated with the following  

(a) Dry ice is kept at room temperature and at one atmospheric pressure.  

(b) A drop of ink placed on the surface of water contained in a glass spreads throughout 

the water.  

(c) A potassium permanganate crystal is in a beaker and water is poured into the beaker 

with stirring.  

(d) A acetone bottle is left open and the bottle becomes empty. (e) Milk is churned to 

separate cream from it.  

(e) Settling of sand when a mixture of sand and water is left undisturbed for some time.  

(f) Fine beam of light entering through a small hole in a dark room, illuminates the 

particles in its paths.  

9. The teacher instructed three students ‘A’, ‘B’ and ‘C’ respectively to prepare a 50% (mass 

by volume) solution of sodium hydroxide (NaOH). ‘A’ dissolved 50g of NaOH in 100 mL 

of water, ‘B’ dissolved 50g of NaOH in 100g of water while ‘C’ dissolved 50g of NaOH in 

water to make 100 mL of solution. Which one of them has made the desired solution and 

why?  

10. Why is gold alloyed with copper or silver for the purpose of making ornaments? 

11. Give some examples of Tyndall effect observed in your surroundings?  
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12. Calculate the mass of sodium sulphate required to prepare its 20% (mass percent) solution 

in 100g of water?  

13. How would you separate a mixture of ammonia and hydrogen?  

14. Action of heat on blue vitriol is a physical as well as chemical change. Justify.  

15. How would you separate a mixture of NH4Cl and I2?  

16. Describe a method for separation of the constituents of gunpowder.  

17. Describe how you would obtain the substances mentioned below, from the given mixtures.  

a) Iodine from tincture of iodine. b) Lead chloride from a mixture of lead chloride and 

silver chloride  

18. Write the characteristics of Suspension method of separation of mixture. 

19. Briefly describe how to separate, i) Sulphur from a mixture of sulphur and sand. ii) Black 

CuO from a mixture of CuO and ZnO.  

20. Fill in the blanks  

(a) A colloid is a ——— mixture and its components can be separated by the technique 

known as ———.  

(b) Ice, water and water vapour look different and display different —— properties but 

they are ——— the same.  

(c) A mixture of chloroform and water taken in a separating funnel is mixed and left 

undisturbed for some time. The upper layer in the separating funnel will be of——— 

and the lower layer will be that of ———.  

(d) A mixture of two or more miscible liquids, for which the difference in the boiling 

points is less than 25 K can be separated by the process called———. 

(e) When light is passed through water containing a few drops of milk, it shows a 

bluish tinge. This is due to the ——— of light by milk and the phenomenon is called —

—— . This indicates that milk is a ——— solution. 

 
21. Which of the following is NOT true about colloids? 

(a) Particles in a colloid can pass through filter paper. 
(b) A colloid is a homogeneous solution. 
(c) Colloidal particles exhibit Brownian motion. 
(d) Colloidal particles exhibit electrophoresis. 
 

22. Which of the following is a heterogeneous mixture? 
(a) air 
(b) brass 
(c) sugar dissolved in water 
(d) lime water 
 

23. How can we separate cream from milk? 
(a) Centrifugation 
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(b) Chromatography 
(c) Sublimation 
(d) Distillation 
 

24. Removal of clear layer of the liquid without disturbing the settled solid is known as 
__________. 
(a) Sedimentation 
(b) Decantation 
(c) Filtration 
(d) Evaporation 
 

25. A mixture of water and silver chloride can be separated by 
(a) Centrifugation 
(b) Sedimentation 
(c) Filtration 
(d) Sublimation 
 

26. When two liquids in a mixture differ by their boiling points, which of the following is the 
best method to separate these liquids? 
(a) Evaporation 
(b) Distillation 
(c) Chromatography 
(d) Filtration 
 

27. Solution which has uniform composition throughout is called ___________. 
(a) homogeneous solution 
(b) heterogeneous solution 
(c) Colloidal solution 
(d) none of these 
 

28. The particles of a suspension will be of size ________ 
(a) less than 1nm (nm = nano metre) 
(b) between 1nm to 100 nm 
(c) greater than 100nm 
(d) less than 0.1 nm 
 

29. Which of the following is a chemical change? 
(a) Melting of ice 
(b) Dissolving salt in water 
(c) Rusting of iron 
(d) Boiling of water into steam 
 

30. Which one of the following is TRUE for compounds? 
(a) It shows properties of its constituents. 
(b) It may be homogeneous or heterogeneous. 
(c) It can be separated by physical methods. 
(d) It has fixed melting and boiling point. 
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ASSIGNMENT QUESTIONS SET – 3 
CHAPTER – 2 

IS MATTER AROUND US PURE 

 

 
 
1. Which of the following statements are true for pure substances? 

(i) Pure substances contain only one kind of particles 
(ii) Pure substances may be compounds or mixtures 
(iii) Pure substances have the same composition throughout 
(iv) Pure substances can be exemplified by all elements other than nickel 
(a) (i) and (ii) 
(b) (i) and (iii) 
(c) (iii) and (iv) 
(d) (ii) and (iii) 
 

2. Why do we call sugar a pure substance? 
3. What are saturated and unsaturated solutions? 
4. Define a solution. 
5. What is a suspension? Give its example and properties. 
6. Define concentration of a solution. 
7. What is Tyndall effect? 
8. What is the difference between True solution and colloids? 
9. What are alloys? Why are alloys called as mixture? 
10. Write the characteristics of brass. 
11. Define solute and solvent. 
12. What is solubility? 
13. Give properties of a true solution. 
14. Rusting of an article made up of iron is called 

(a) corrosion and it is a physical as well as chemical change 
(b) dissolution and it is a physical change 
(c) corrosion and it is a chemical change 
(d) dissolution and it is a chemical change 

 
15. A mixture of sulphur and carbon disulphide is 

(a) heterogeneous and shows Tyndall effect 
(b) homogeneous and shows Tyndall effect 
(c) heterogeneous and does not show Tyndall effect 
(d) homogeneous and does not show Tyndall effect 

 
16. Tincture of iodine has antiseptic properties. This solution is made by dissolving 

(a) iodine in potassium iodide 
(b) iodine in vaseline 
(c) iodine in water 
(d) iodine in alcohol 

 
17. Why do we need to separate mixtures? 
18. How can we separate cream from milk? 
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19. Which of the following are homogeneous in nature? 
(i) ice (ii) wood (iii) soil (iv) air 
(a) (i) and (iii) 
(b) (ii) and (iv) 
(c) (i) and (iv) 
(d) (iii) and (iv) 

 
20. Which of the following are physical changes? 

(i) Melting of iron metal 
(ii) Rusting of iron 
(iii) Bending of an iron rod 
(iv) Drawing a wire of iron metal 
(a) (i), (ii) and (iii) 
(b) (i), (ii) and (iv) 
(c) (i), (iii) and (iv) 
(d) (ii), (iii) and (iv) 

 
21. Which of the following are chemical changes? 

(i) Decaying of wood 
(ii) Burning of wood 
(iii) Sawing of wood 
(iv) Hammering of a nail into a piece of wood 
(a) (i) and (ii) 
(b) (ii) and (iii) 
(c) (iii) and (iv) 
(d) (i) and (iv) 

 
22. Two substances, A and B were made to react to form a third substance, A2B according to 

the following reaction 
2 A + B  A2B 

Which of the following statements concerning this reaction are incorrect? 
(i) The product A2B shows the properties of substances A and B 
(ii) The product will always have a fixed composition 
(iii) The product so formed cannot be classified as a compound 
(iv) The product so formed is an element 
(a) (i), (ii) and (iii), 
(b) (ii), (iii) and (iv) 
(c) (i), (iii) and (iv) 
(d) (ii), (iii) and (iv) 

 
23. Two chemical species X and Y combine together to form a product P which contains both 

X and Y 
X + Y  P 

X and Y cannot be broken down into simpler substances by simple chemical reactions. 
Which of the following concerning the species X, Y and P are correct? 

(i) P is a compound 
(ii) X and Y are compounds 
(iii) X and Y are elements 
(iv) P has a fixed composition 
(a) (i), (ii) and (iii), 
(b) (i), (ii) and (iv) 
(c) (ii), (iii) and (iv) 
(d) (i), (iii) and (iv) 
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24. Suggest separation technique(s) one would need to employ to separate the following 

mixtures. 
(a) Mercury and water 
(b) Potassium chloride and ammonium chloride 
(c) Common salt, water and sand 
(d) Kerosene oil, water and salt 
 
25. Which of the tubes in the below figure (a) and (b) will be more effective as a condenser in 

the distillation apparatus? 

 
26. Salt can be recovered from its solution by evaporation. Suggest some other technique for 

the same? 
 
27. The ‘sea-water’ can be classified as a homogeneous as well as heterogeneous mixture. 

Comment. 
 
28. While diluting a solution of salt in water, a student by mistake added acetone (boiling point 

56°C). What technique can be employed to get back the acetone? Justify your choice. 
 
29. What would you observe when (a) a saturated solution of potassium chloride prepared at 

60°C is allowed to cool to room temperature. (b) an aqueous sugar solution is heated to 
dryness. (c) a mixture of iron filings and sulphur powder is heated strongly. 

 
30. Explain why particles of a colloidal solution do not settle down when left undisturbed, 

while in the case of a suspension they do. 
 
31. Smoke and fog both are aerosols. In what way are they different? 
 
32. Classify the following as physical or chemical properties 

(a) The composition of a sample of steel is: 98% iron, 1.5% carbon and 
0.5% other elements. 
(b) Zinc dissolves in hydrochloric acid with the evolution of hydrogen gas. 
(c) Metallic sodium is soft enough to be cut with a knife. 
(d) Most metal oxides form alkalis on interacting with water. 
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33. The teacher instructed three students ‘A’, ‘B’ and ‘C’ respectively to prepare a 50% (mass 
by volume) solution of sodium hydroxide (NaOH). ‘A’ dissolved 50g of NaOH in 100 mL 
of water, ‘B’ dissolved 50g of NaOH in 100g of water while ‘C’ dissolved 50g of NaOH in 
water to make 100 mL of solution. Which one of them has made the desired solution and 
why? 

 
34. Name the process associated with the following 

(a) Dry ice is kept at room temperature and at one atmospheric pressure. 
(b) A drop of ink placed on the surface of water contained in a glass spreads throughout the 
water. 
(c) A potassium permanganate crystal is in a beaker and water is poured into the beaker 
with stirring. 
(d) A acetone bottle is left open and the bottle becomes empty. 
(e) Milk is churned to separate cream from it. 
(f) Settling of sand when a mixture of sand and water is left undisturbed for some time. 
(g) Fine beam of light entering through a small hole in a dark room, illuminates the 
particles in its paths. 

 
35. Write the applications of centrifugation. 
36. How can we separate a mixture of salt and ammonium chloride? Draw a diagram. 
37. What is chromatography? Explain the process. 
38. How can you separate copper sulphate from an impure sample? 
39. You are given two samples of water labelled as ‘A’ and ‘B’. Sample ‘A’ boils at 100°C and 

sample ‘B’ boils at 102°C. Which sample of water will not freeze at 0°C? Comment. 
 
40. What are the favourable qualities given to gold when it is alloyed with copper or silver for 

the purpose of making ornaments? 
 
41. An element is sonorous and highly ductile. Under which category would you classify this 

element? What other characteristics do you expect the element to possess? 
 
42. Give an example each for the mixture having the following characteristics. Suggest a 

suitable method to separate the components of these mixtures 
(a) A volatile and a non-volatile component. 
(b) Two volatile components with appreciable difference in boiling points. 
(c) Two immiscible liquids. 
(d) One of the components changes directly from solid to gaseous state. 
(e) Two or more coloured constituents soluble in some solvent. 

 
43. Fill in the blanks 

(a) A colloid is a ——— mixture and its components can be separated by the technique 
known as ———. 
(b) Ice, water and water vapour look different and display different —— properties but 
they are ——— the same. 
(c) A mixture of chloroform and water taken in a separating funnel is mixed and left 
undisturbed for some time. The upper layer in the separating funnel will be of——— and 
the lower layer will be that of ———. 
(d) A mixture of two or more miscible liquids, for which the difference in the boiling points 
is less than 25 K can be separated by the process called———. 
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(e) When light is passed through water containing a few drops of milk, it shows a bluish 
tinge. This is due to the ——— of light by milk and the phenomenon is called ——— . 
This indicates that milk is a ——— solution. 

 
44. Sucrose (sugar) crystals obtained from sugarcane and beetroot are mixed together. Will it 

be a pure substance or a mixture? Give reasons for the same. 
 
45. Give some examples of Tyndall effect observed in your surroundings? 
 
46. Can we separate alcohol dissolved in water by using a separating funnel? If yes, then 

describe the procedure. If not, explain. 
 
47. On heating calcium carbonate gets converted into calcium oxide and carbon dioxide. 

(a) Is this a physical or a chemical change? 
(b) Can you prepare one acidic and one basic solution by using the products formed in the 
above process? If so, write the chemical equation involved. 

 
48. Non metals are usually poor conductors of heat and electricity. They are non-lustrous, non-

sonorous, non-malleable and are coloured. 
(a) Name a lustrous non-metal. 
(b) Name a non-metal which exists as a liquid at room temperature. 
(c) The allotropic form of a non-metal is a good conductor of electricity. Name the 
allotrope. 
(d) Name a non-metal which is known to form the largest number of compounds. 
(e) Name a non-metal other than carbon which shows allotropy. 
(f) Name a non-metal which is required for combustion. 

 
49. Classify the substances given in the below figure into elements and compounds 

 
50. Which of the following are not compounds? 

(a) Chlorine gas 
(b) Potassium chloride 
(c) Iron 
(d) Iron sulphide 
(e) Aluminium 
(f) Iodine 
(g) Carbon 
(h) Carbon monoxide 
(i) Sulphur powder 

 
51. Fractional distillation is suitable for separation of miscible liquids with a boiling point 

difference of about 25 K or less. What part of fractional distillation apparatus makes it 
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efficient and possess an advantage over a simple distillation process. Explain using a 
diagram. 

52. (a) Under which category of mixtures will you classify alloys and why? 
(b) A solution is always a liquid. Comment. 
(c) Can a solution be heterogeneous? 

 
53. Iron filings and sulphur were mixed together and divided into two parts, ‘A’ and ‘B’. Part 

‘A’ was heated strongly while Part ‘B’ was not heated. Dilute hydrochloric acid was added 
to both the Parts and evolution of gas was seen in both the cases. How will you identify the 
gases evolved? 

 
54. A child wanted to separate the mixture of dyes constituting a sample of ink. He marked a 

line by the ink on the filter paper and placed the filter paper in a glass containing water as 
shown in below figure. The filter paper was removed when the water moved near the top of 
the filter paper. 

 
(i) What would you expect to see, if the ink contains three different coloured components? 
(ii) Name the technique used by the child. 
(iii) Suggest one more application of this technique. 

 
55. A group of students took an old shoe box and covered it with a black paper from all sides. 

They fixed a source of light (a torch) at one end of the box by making a hole in it and made 
another hole on the other side to view the light. They placed a milk sample contained in a 
beaker/tumbler in the box as shown in the below figure. They were amazed to see that milk 
taken in the tumbler was illuminated. They tried the same activity by taking a salt solution 
but found that light simply passed through it? 

 
(a) Explain why the milk sample was illuminated. Name the phenomenon involved. 
(b) Same results were not observed with a salt solution. Explain. 

(c) Can you suggest two more solutions which would show the same effect as shown by the 
milk solution? 
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56. Classify each of the following, as a physical or a chemical change. Give reasons. 
(a) Drying of a shirt in the sun. 
(b) Rising of hot air over a radiator. 
(c) Burning of kerosene in a lantern. 
(d) Change in the colour of black tea on adding lemon juice to it. 
(e) Churning of milk cream to get butter. 

 
57. During an experiment the students were asked to prepare a 10% (Mass/Mass) solution of 

sugar in water. Ramesh dissolved 10g of sugar in 100g of water while Sarika prepared it by 
dissolving 10g of sugar in water to make 100g of the solution. 
(a) Are the two solutions of the same concentration 
(b) Compare the mass % of the two solutions. 

 
58. You are provided with a mixture containing sand, iron filings, ammonium chloride and 

sodium chloride. Describe the procedures you would use to separate these constituents 
from the mixture? 

 
59. Arun has prepared 0.01% (by mass) solution of sodium chloride in water. Which of the 

following correctly represents the composition of the solutions? 
(a) 1.00 g of NaCl + 100g of water 
(b) 0.11g of NaCl + 100g of water 
(c) 0.0l g of NaCl + 99.99g of water 
(d) 0.10 g of NaCl + 99.90g of water 

 
60. Calculate the mass of sodium sulphate required to prepare its 20% (mass percent) solution 

in 100g of water? 
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CHAPTER – 5 
 

THE FUNDAMENTAL UNIT OF LIFE 

 
 
CELL 
 
Cell is called the fundamental unit of life.  
A cell is capable of independent existence and can carry out all the functions which are 
necessary for a living being. A cell carries out nutrition, respiration, excretion, transportation 
and reproduction; the way an individual organism does. Unicellular organisms are capable of 
independent existence which shows a cell’s capability to exist independently. Due to this, a cell 
is called the fundamental and structural unit of life. All living beings are composed of the basic 
unit of life, i.e. cell.  
 
CELL THEORY (Schleiden, Schwann and Virchow): 
• All living organisms are composed of one or more cells. 
• The cell is the basic unit of structure, function, and organization in all organisms. 
• All cells come from preexisting, living cells. 
 
CELL SIZE, SHAPE AND NUMBER 
 
There is much variation in size, shape and number of cells in different organisms, and also in 
various parts of the body. Most of the cells are only a few micrometres in diameter and are 
visible only with the help of a microscope.  
Cells may be spherical, spindle shaped, elongated, polyhedral or irregular in shape. The shape 
of the cells is determined by the specific function they perform. 
The number of cells is related to the size of the organ or body. Thus, small organisms have 
limited number of cells, while the larger ones such as elephant, whale or banyan tree have a 
countless number of cells. 
 
Some organisms can also have cells of different kinds. Look at the following picture. It depicts 
some cells from the human body. 
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INTEXT QUESTIONS PAGE NO. 59 
 
Q1. Who discovered cells, and how? 
Answer:  Cells were discovered in 1665 by an English Botanist, Robert Hooke. He used a 
primitive microscope to observe cells in a cork slice. 
 
Q2. Why is the cell called the structural and functional unit of life? 
Answer: Cells constitute various components of plants and animals. A cell is the smallest unit 
of life and is capable of all living functions. Cells are the building blocks of life. This is the 
reason why cells are referred to as the basic structural and functional units of life. All cells vary 
in their shape, size, and activity they perform. In fact, the shape and size of the cell is related to 
the specific functions they perform. 
 
STRUCTURE OF CELL 
 
PROTOPLASM 
 
A cell is made of life giving substance called protoplasm. The protoplasm is a highly organised 
jelly like, viscous, semifluid, composed of molecules of various chemicals. Most of these are 
organic molecules such as proteins, carbohydrates, fats, nucleic acid etc. Protoplasm is 
commonly called the ‘physical basis of life’. 
A plant cell consists of a cell wall and protoplast. Cell wall is absent in animal cells. Protoplast 
denotes the whole of protoplasm present in a cell. It is differentiated into plasma membrane, 
nucleus and cytoplasm. 
 
PLASMA MEMBRANE 
 
Plasma membrane is a semi-permeable membrane. It is composed of bilayer of lipid and 
protein. This is the outermost covering of the cell that separates the contents of the cell from its 
external environment. The plasma membrane allows or permits the entry and exit of some 
materials in and out of the cell. It also prevents movement of some other materials. The cell 
membrane, therefore, is called a selectively permeable membrane. 
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Functions of Plasma Membrane 
 Plasma membrane selectively regulates the entry and exit of the substances into and out of 

the cell. Therefore, it is called a selectively permeable membrane or semipermeable 
membrane. 

 It provides an outer boundary to the cell and protects the cell from injury. 
 It allows the flow of materials and information between different organelles of the same 

cell, as well as between the adjacent cells. 
 It provides some organic connections between the adjacent cells. 

 
INTEXT QUESTIONS PAGE NO. 61 
 
Q1. How do substances like CO2 and water move in and out of the cell? Discuss. 
Answer:  
The cell membrane is selectively permeable and regulates themovement of substances in and 
out of the cell.  
 
Movement of CO2:  CO2 is produced during cellular respiration. Therefore, it is present in 
high concentrations inside the cell. This CO2 must be excreted out of the cell. In the cell’s 
external environment, the concentration of CO2 is low as compared to that inside the cell. 
Therefore, according to the principle of diffusion, CO2 moves from a region of higher 
concentration (inside the cell) towards a region of lower concentration (outside the cell). 
Similarly, O2 enters the cell by the process of diffusion when the concentration of O2 inside the 
cell is low as compared to its surroundings.  
 
Movement of water:  Water moves from a region of high concentration to a region of low 
concentration through the plasma membrane. The plasma membrane acts as a semi-permeable 
membrane, and this movement of water is known as osmosis. However, the movement of water 
across the plasma membrane of the cell is affected by the amount of substance dissolved in 
water. 
 
Q2. Why is the plasma membrane called a selectively permeable membrane? 
Answer: The cell membraneor the plasma membraneis known as a selectively permeable 
membrane because it regulates the movement of substances in and out of the cell. This means 
that the plasma membrane allows the entry of only some substances and prevents the 
movement of some other materials. 
 
CELL WALL 
 
Cell wall is made of cellulose. Cell wall is present only in plant cells. It is a rigid protective 
covering outside the plasma membrane. Presence of cell wall in plant cells distinguishes them 
from animal cells. Most of the plant cell walls are made of cellulose. 

 
The cell wall consists of three layers namely, middle lamella, primary wall and secondary wall. 
The middle lamella is a thin amorphous cement like layer between two adjacent cells. Primary 
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wall is the first formed wall of the cell and is produced inner to the middle lamella. The 
secondary wall is a thick layer found inner to the primary wall. 
 
Functions of Cell Wall: 
 Cell wall gives a definite shape to the plant cells. 
 It provides mechanical strength to the cell. 
 It protects the protoplasm against injury. 
 It gives rigidity to the cell. 
 
CYTOPLASM 
 
A cell is enclosed in a membranous casing and is filled with a liquid substance which is called 
the cytoplasm. There are many cell organelles in a typical cell. Some of the main structures of 
a cell are as follows: The cytoplasm is the fluid content inside the plasma membrane. It also 
contains many specialised cell organelles. Each of these organelles performs a specific function 
for the cell. 
 
Functions of Cytoplasm 
 Cytoplasm helps in intracellular distribution of enzymes, nutrients and other biomolecules 

within the cell.  
 Synthesis of different types of biomolecules such as proteins, nucleotides, fatty acids etc., 

takes place in the cytoplasm. 

 
NUCLEUS 
 
Nucleus is the major central structure in the cell. It is a dense spherical structure embedded in 
the cytoplasm. Nucleus has a double membraned envelope called nuclear envelope. Nuclear 
envelope encloses a ground substance called nucleoplasm or karyolymph. The nuclear 
envelope possesses many pores called nuclear pores. 
 
The nucleoplasm has two types of nuclear structures i) the nucleolus and, ii) chromatin. 

 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 42 - 
 

 
The nucleolus is a spherical body rich in protein and RNA. It is the site of ribosome formation. 
There may be one or more nucleoli in the nucleoplasm. The chromatin is a network of fine 
threads composed of genetic material DNA (Deoxyribo nucleic acid) and proteins. During cell 
division chromatin is condensed into thick cord like structures called Chromosomes. The 
chromosomes contain genes and each gene is responsible for one hereditary character of the 
organism. Genes contain information for inheritance of features from parents to next 
generation in the form of DNA molecule. 
 
Functions of Nucleus: 
i) Nucleus controls all the metabolic activities of the cell. 
ii) It controls the inheritance of characters from parents to off-springs. 
iii) It controls cell division. 
 
PROKARYOTES AND EUKARYOTES 
 
Based on the complexity of organization, especially nuclear organization, the cells 
are classified into two types. 
i) Prokaryotic cells. 
ii) Eukaryotic cells. 
 
PROKARYOTIC CELLS 
 
The cells of Bacteria and Cyano Bacteria (blue green algae) lack a well organised nucleus and 
are called prokaryotic cells. Their DNA (Deoxyribo Nucleic Acid) is not enclosed by a nuclear 
membrane. They also lack membrane bound organelles. The organisms which possess 
prokaryotic cells are called prokaryotic organisms or prokaryotes. They are considered to be 
primitive organisms. 

 
EUKARYOTIC CELLS 
 
The cells of all plants (except bacteria and cyano bacteria) and animals possess a well 
organised nucleus and are called Eukaryotic cells. Their genetic material is enclosed by a 
nuclear membrane. They possess membrane bound organelles like Endoplasmic reticulum, 
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golgi body, mitochondria, plastids and vacuoles. The organisms which possess eukaryotic cells 
are called Eukaryotic organisms or eukaryotes. 

 
INTEXT QUESTIONS PAGE NO. 63 
 
Q1. Fill in the gaps in the following table illustrating differences between prokaryotic and 

eukaryotic cells. 

Prokaryotic Cell Eukaryotic Cell 
1. Size : generally small ( 1-10 μm)  

1 μm = 10–6 m 
 
2. Nuclear region: _______________  
_______________  and known as 
_______________  
3. Chromosome: single 
  
4. Membrane-bound  cell organelles absent  

1. Size: generally large ( 5-100 μm) 
 
 
2. Nuclear region: well defined and 
surrounded by a nuclear membrane 
 
3. More than one chromosome 
 
4. _______________ 
_________________ 
_________________ 
 

Answer: 
Prokaryotic Cell Eukaryotic Cell 

1. Size : generally small ( 1-10 μm)  
1 μm = 10–6 m 

 
2. Nuclear region: poorly defined because 
of the absence of a nuclear membrane, and 
is known as nucleoid 
3. Chromosome: single 
  
4. Membrane-bound  cell organelles absent  

1. Size: generally large ( 5-100 μm) 
 
 
2. Nuclear region: well defined and 
surrounded by a nuclear membrane 
 
3. More than one chromosome 
 
4. Membrane-bound cell organelles 
such as mitochondria, plastids, etc., 
are present 
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CELL ORGANELLES 

A cell performs a variety of functions such as i) Synthesis of complex molecules and their 
breakdown, ii) Production of energy, iii) Secretion of certain substances, etc.. These activities 
of the cell are performed by different cell organelles. These organelles are enclosed by 
membranes. To understand the functioning of the cell, it is necessary to know briefly about the 
structure of cell organelles. 
 
ENDOPLASMIC RETICULUM 
 
Endoplasmic reticulum is a complicated and interconnected system of membrane bound 
channels and tubules. 

It is spread throughout the cytoplasm and is continuous with the plasma membrane and nuclear 
membrane. 

There are two types of Endoplasmic Reticulum. 
a) Rough Endoplasmic Reticulum. (RER) 
b) Smooth Endoplasmic Reticulum. (SER) 
 
Rough endoplasmic reticulum (Granular endoplasmic reticulum) 
They are found in cells which synthesize proteins. This type of endoplasmic reticulum 
possesses rough walls because the ribosomes remain attached with membrane of endoplasmic 
reticulum. 
 
Smooth endoplasmic reticulum (Agranular endoplasmic reticulum) 
They are found in cells which synthesize lipid. The walls are smooth and ribosomes are not 
attached to its membrane. 

 
Functions of Endoplasmic Reticulum 
 Endoplasmic Reticulum (E.R) provides large surface area for the metabolic activities of the 

cell. 
 Rough endoplasmic reticulum plays an important role in protein synthesis. 
 Smooth endoplasmic reticulum is involved in the synthesis of steroid, hormones and lipids. 
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GOLGI COMPLEX OR GOLGI APPARATUS 
 
The Golgi apparatus was first described by Camillo Golgi. Golgi complex consist of saucer-
like compartments called cisternae, network of interconnecting tubules, vesicles and vacuoles 
at the peripheral regions. In plant cells, Golgi apparatus is referred to as dictyosomes. 

 
Functions of Golgi Complex 
 Golgi apparatus is involved in the formation of lysosomes. 
 It is also responsible for the synthesis of cell wall and cell membrane. 
 
LYSOSOMES 
 
Lysosomes are small membrane bound vesicles which contain various types of digestive 
enzymes. These serve as intracellular digestive system, hence they are called digestive bags. 
They are produced by the joint activity of Endoplasmic reticulum and Golgi apparatus. If the 
membrane of Lysosome happens to get ruptured, the enzymes of Lysosome would digest the 
entire cellular structure causing death of the cell. So Lysosomes are called ‘suicide bags’. 

 
Functions of Lysosomes 
 Lysosomes are involved in the intracellular digestion of food particles ingested by the cell 

through endocytosis. 
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 The lysosomes of WBCs (White blood cells) destroy pathogens and other foreign particles 
and thus take part in natural defence of the body. 

 
RIBOSOMES 
 
Ribosomes are small granular structures made up of ribo nucleic acids (RNA) and proteins. 
They occur free in the cytoplasm as well as attached to the outer surface of the rough 
endoplasmic reticulum. Each ribosome consists of two subunits – a small subunit and a large 
subunit. At the time of protein synthesis many ribosomes get attached to messenger RNA and 
form a structure called polyribosome or polysome. 

 

 
Functions of Ribosomes 
Ribosomes play an important role in protein synthesis. So they are called, ‘protein factories’ 
of the cell. 
 
VACUOLES 
 
Vacuoles are fluid– filled sacs bound by a single membrane and are present in plant cells as 
well as in certain protozoans as food vacuoles and contractile vacuoles. In plant cells, major 
portion of the cell is occupied by vacuoles and are bound by the definite membrane called 
tonoplast. 
Vacuoles of plants are filled with cell sap containing minerals, sugars, amino acids and 
dissolved waste products. 
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Functions of Vacuoles 
 Vacuoles store and concentrate mineral salts as well as nutrients. 
 They maintain proper osmotic pressure in the cell for its turgidity and absorption of water. 

 
 
MITOCHONDRIA 
 
Mitochondria are globular or cylindrical organelles. Each mitochondrion is bound by two 
membranes – an outer continuous membrane and an inner membrane thrown into folds called 
cristae. These cristae divide the inner chamber incompletely. The inner chamber is filled with 
homogenous dense material called the matrix. The cristae have pin headed bodies called F1 
particles or Oxysomes which play an important role in respiration. 
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The matrix of mitochondria contains enzymes necessary for the oxidation of food during 
respiration and release of energy in the form of ATP molecules. Therefore mitochondria are 
called power houses of the cell. The mitochondria contain proteins, lipids and a small amount 
of DNA. 
 
Functions of Mitochondria 
 Mitochondria synthesize energy rich compounds such as ATP. 
 Mitochondria provide important intermediates for the synthesis of several biochemicals 

like chlorophyll, cytochromes, steroids, aminoacids etc. 
 
PLASTIDS 
 
Plastids are disc or oval shaped organelles which occur in plant cells only. Plastids are of three 
types. They are Leucoplasts, Chromoplasts and Chloroplasts. 
i) Leucoplasts: These are colourless plastids which store food in the form of starch, lipids and 
proteins 
ii) Chromoplasts: These are yellow or reddish in colour due to the presence of pigments other 
than chlorophyll. Chromoplasts provide colour to many flowers and fruits. 
iii) Chloroplasts: These are green coloured plastids which possess the photosynthetic pigment 
chlorophyll. 

 
Each chloroplast consists of a double membraned envelope and a matrix. The inner membrane 
is arranged along the length of the plastids as lamellae. At certain regions, the lamellae are 
thickened and appear like pile of coins. These are called the grana. Each granum consists of 
disc shaped membranous sacs called thylakoids. Inside these grana, the chlorophyll is located. 
The non-thylakoid portion of the matrix is called stroma. It contains a number of enzymes 
involved in photosynthesis. 

Functions of Plastids: Leucoplasts are responsible for storing food; such as carbohydrates, 
protein and lipid. Chromoplasts impart various colours to the plant parts. A leaf of a plant is 
green in colour because of chloroplast. Chloroplast is the site of photosynthesis.  

CENTROSOME 
 
Centrosome is present in animal cells and in certain lower plants. It is absent in prokaryotic 
cells and in higher plant cells. It is located near one pole of the nucleus. It contains a pair of 
small, hollow granules called centrioles. 
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Functions of Centrioles 
Centrioles play an important role in the formation of spindle fibres during cell division. 
 

 

SUMMARY 

STRUCTURE OF CELL 

 
 

HISTORY OF DISCOVERY OF CELLS 
 Robert Hooke was the first to discover cell (1665).  
 Leeuwenhoek was the first to discover free living cells in pond water (1674).  
 Robert Brown discovered the nucleus (1831).  
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 Purkinje coined the term ‘protoplasm (1839).  
 Schleiden (1838) and Schwann (1839) proposed the Cell Theory. Virchow (1855) made 

further addition to the cell theory.  
 The discovery of electron microscope (1940) made it possible to study the structures of cell 

organelles.  
 
FUNCTION OF CELL MEMBRANE 
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INTEXT QUESTIONS PAGE NO. 63 
 
Q1. Can you name the two organelles we have studied that contain their own genetic 
material? 
Answer: Mitochondria and plastids are the two organelles that contain their own genetic 
material. Both these organelles have their own DNA and ribosomes. 
 
Q2. If the organisation of a cell is destroyed due to some physical or chemical influence, 
what will happen? 
Answer: Cell is the smallest unit of life, which is capable of all living functions. If the 
organisation of a cell is destroyed due to some physical or chemical influence, then the ability 
of the cell to perform all living functions such as respiration, nutrition, excretion, etc. would be 
affected. 
 
Q3. Why are lysosomes known as suicide bags? 
Answer: Lysosomes are membrane-bound vesicular structures that contain powerful digestive 
enzymes. These enzymes are capable of breaking down any foreign food particle or microbes 
entering the cell. Sometimes, lysosomes can cause self-destruction of a cell by releasing these 
digestive enzymes within the cells. Hence, they are also known as ‘suicidal bags’. 
 
Q4. Where are proteins synthesized inside the cell? 
Answer: Ribosomes are the site for protein synthesis. Ribosomes are very small structures 
found either in a free state, suspended in the cytoplasm, or attached to the surface of the 
endoplasmic reticulum. They are composed of ribonucleic acids and proteins. 
 
EXERCISE  QUESTIONS PAGE NO. 66 and 67 
 
Q1. Make a comparison and write down ways in which plant cells are different from 
animal cells. 
Answer:  

Differences between Plant cell and Animal cell 
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Q2. How is a prokaryotic cell different from a eukaryotic cell? 
Answer:  
Differences between Prokaryotic cell and Eukaryotic cell 

 
 
Q3. What would happen if the plasma membrane ruptures or breaks down? 
Answer: If the plasma membrane of a cell is ruptured, then the cell will die. The plasma 
membrane regulates the movement of substances in and out of the cell by diffusion or osmosis. 
Thus, if the plasma membrane is ruptured, then the cell might leak out its contents. 
 
Q4. What would happen to the life of a cell if there was no Golgi apparatus? 
Answer:  If there was no Golgi apparatus in the cell, then most activities performed by the 
Golgi apparatus will not take place.  
 
 (i) Membranes of the Golgi apparatus are often connected to ER membranes. It collects 
simpler molecules and combines them to make more complex molecules. These are then 
packaged in small vesicles and are either stored in the cell or sent out as per the requirement. 
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Thus, if the Golgi apparatus is absent in the cell, then the above process of storage, 
modification, and packaging of products will not be possible.  
 
 (ii) The formation of complex sugars from simple sugars will not be possible as this takes 
place with the help of enzymes present in Golgi bodies. 
 
 (iii) The Golgi apparatus is involved in the formation of lysosomes or peroxisomes. Thus, if 
the Golgi body is absent in a cell, the synthesis of lysosomes or peroxisomes will not be 
possible in the cell. 
 
Q5. Which organelle is known as the powerhouse of the cell? Why? 
Answer:  Mitochondria are known as the powerhouse of cells. Mitochondria create energy for 
the cell, and this process of creating energy for the cell is known as cellular respiration. Most 
chemical reactions involved in cellular respiration occur in the mitochondria. The energy 
required for various chemical activities needed for life is released by the mitochondria in the 
form of ATP (Adenosine triphosphate) molecules. For this reason, mitochondria are known as 
the powerhouse of cells. 
 
Q6. Where do the lipids and proteins constituting the cell membrane get synthesised? 
Answer:  Lipids and proteinsconstituting the cell membrane are synthesized in the 
endoplasmic reticulum.  
SER (Smooth endoplasmic reticulum) helps in the manufacturing of lipids. 
RER (Rough endoplasmic reticulum) has particles attached to its surface, called ribosomes. 
These ribosomes are the site for protein synthesis. 
 
Q7. How does an Amoeba obtain its food? 
Answer:  Amoeba obtains its food through the process of endocytosis. The flexibility of the 
cell membrane enables the cell to engulf the solid particles of food and other materials from its 
external environment. 
 

 
Cell engulfing food particle 

Q8. What is osmosis? 
Answer:  The movement of water molecules from a region of high concentration to a region of 
low concentration through a selectively permeable membrane is called osmosis. It is a special 
case of diffusion, where the medium is water.  
 
For example, if the medium surrounding the cell has a higher water concentration than the cell 
i.e., if the solution is a dilute solution, then the cell will gain water by osmosis. 
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Q9. Carry out the following osmosis experiment: Take four peeled potato halves and 
scoos each one out to make potato cups. One of these potato cups should be made from a 
boiled potato. Put each potato cup in a trough containing water. Now, 
(a) Keep cup A empty 
(b) Put one teaspoon sugar in cup B 
(c) Put one teaspoon salt in cup C 
(d) Put one teaspoon sugar in the boiled potato cup D. 
Keep these for two hours. Then observe the four potato cups and answer the following: 
(i) Explain why water gathers in the hollowed portion of B and C. 
(ii) Why is potato A necessary for this experiment? 
(iii) Explain why water does not gather in the hollowed out portions of A and D. 
Answer:     Experimental set up 

 
(i) Water gathers in the hollowed portions of set-up B and C because water enters the potato as 
a result of osmosis. Since the medium surrounding the cell has a higher water concentration 
than the cell, the water moves inside by osmosis. Hence, water gathers in the hollowed portions 
of the potato cup. 
(ii) Potato A in the experiment acts as a control set-up. No water gathers in the hollowed 
portions of potato A.  
(iii) Water does not gather in the hollowed portions of potato A because potato cup A is empty. 
It is a control set-up in the experiment. 
 
 Water is not able to enter potato D because the potato used here is boiled. Boiling denatures 
the proteins present in the cell membrane and thus, disrupts the cell membrane. For osmosis, a 
semi-permeable membrane is required, which is disrupted in this case. Therefore, osmosis will 
not occur. Hence, water does not enter the boiled potato cup. 
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ASSIGNMENT QUESTIONS SET – 1 
CHAPTER – 5 

THE FUNDAMENTAL UNIT OF LIFE 

 
1. Define Cell 

2. What will happen to a cell if its nucleus is removed? 

3. Who proposed the Cell theory ? 

4. What is Nucleoid ? 

5. Fill in the blanks:- 

(a) New cells are formed from ______________. 

(b) Movement of water molecules from their higher concentration to their lower 

concentration through a semi- permeable membrane is called ______________. 

(c) The functional components of cell are ______________, ______________& 

______________. 

(d) Protoplasm has two parts- ______________ & ______________. 

(e) Nucleus, mitochondria & plastids have their own ___________ & ____________. 

(f) The shrinkage or contraction of the contents of the cell away from the cell wall is 

known as   ______________. 

(g) The process by which Amoeba can engulf a food particle is ______________. 

(h) ______________ is the manufacture of lipids required for making cell membrane. 

(i) A cell that lacks nuclear membrane is called a prokaryotic cell & the nuclear region is 

called ______________. 

(j) Movement of materials in & out of the cell takes place by ______________ & 

______________. 

6. Identifiy and name the following cell structures:   

a) The undefined nuclear region of Prokaryotic cell.  

b) Site of energy release inside the cell. 

7. Name the kind of plastid which is important for photosynthesis in leaves of the plants. 

8. Name the two components of chromosomes. 

9. When does the chromatin network separate out to form chromosomes? 

10. Name the cell organelle that detoxifies poisons and drugs. 

11. Name the cell organelle that is associated with protein synthesis. 

12. Name a cell which changes its shape. 

13. Name the functional unit of DNA that carries genetic informations. 

14. Expand the word DNA. 

15. State the primary functions of plasma membrane. 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 57 - 
 

16. Name a cell that lacks cell wall 

17. Name the main constituent substance present in plant cell wall. 

18. Name the cell which is responsible for intracellular transport. 

19. Name the Reticulum which has ribosome’s attached to it . 

20. Name a cell that does not have a nucleus, what are they called? 

21. The largest cell in the human body is - 

(a) Nerve cell            (b) Muscle cell   

(c) Liver cell      (d) Kidney cell 

22. The barrier between the protoplasm and the other environment in an animal cells - 

(a) Cell wall      (b) Nuclear membrane   

(c) Tonoplast      (d) Plasma membrane 

23. The term ‘Cell’ was given by - 

(a) Leeuwenhoek         (b) Robert hooke         

(c) Flemming          (d) Robert Brown 

24. Who proposed the cell theory? - 

(a) Schleiden and Schwann     (b) Watson and Crick  

(c) Darwin and Wallace  (d) Mendel and Morgan 

25. A plant cell differs from an animal cell in the absence of - 

(a) Endoplasmic Reticulum   (b) Mitochondria  

(c) Ribosome    (d) Centrioles 

26. Centrosome is found in - 

(a) Cytoplasm          (b) Nucleus    

(c) Chromosomes     (d) Nucleolus 

27. The power house of a cell is - 

(a) Chloroplast   (b) Mitochondrion   

(c) Golgi apparatus    (d) Nucleolus 

28. Within a cell the site of respiration (oxidation) is the - 

(a) Ribosome           (b) Golgi apparatus    

(c) Mitochondrion    (d) Endoplasmic Reticulum 

29. Which is called ‘Suicidal Bag’? 

(a) Centrosome           (b) Lysosome             

(c) Mesosome            (d) Chromosome 

30. Ribosomes are the center for - 

(a) Respiration          (b) Photosynthesis       

(c) Protein synthesis    (d) Fat synthesis 
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31. Double membrane is absent in - 

(a) Mitochondrion        (b) Chloroplast    

(c) Nucleus       (d) Lysosome 

32. Cell organelle found only in Plant is - 

(a) Golgi apparatus       (b) Mitochondria     

(c) Plastids      (d) Ribosomes 

33. Organisms lacking nucleus and membrane bound organelle are - 

(a) Diploids         (b) Prokaryotes          

(c) Haploids           (d) Eukaryotes 

34. Animal cell is limited by - 

(a) Plasma membrane     (b) Shell membrane  

(c) Cell wall    (d) Basement membrane 

35. The network of Endoplasmic Reticulum is present in the - 

(a) Nucleus        (b) Nucleolus    

(c) Cytoplasm    (d) Chromosomes 

36. Lysosome are reservoirs of - 

(a) Fat          (b) RNA        

(c) Secretary Glycoprotein    (d) Hydrolytic Enzymes 

37. The membrane surrounding the vacuole of a plant cell is called - 

(a) Tonoplast      (b) Plasma membrane  

(c) Nuclear membrane   (d) Cell wall 

38. Cell secretion is done by - 

(a) Plastids    (b) ER  

(c) Golgi apparatus   (d) Nucleolus 

39. Centrioles are associated with - 

(a) DNA synthesis        (b) Reproduction    

(c) Spindle formation   (d) Respiration 

40. Main difference between animal cell and plant cell is - 

(a) Chromosome        (b) Ribosome          

(c) Lysosome         (d) Endoplasmic Reticulum 

41. Animal cell lacking nuclei would also lack in - 

(a) Chromosome    (b) Ribosome  

(c) Lysosome    (d) Endoplasmic Reticulum 

42. Plasmolysis occurs due to - 

(a) Absorption    (b) Endosmosis  
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(c)Osmosis    (d)Exosmosis 

43. A plant cell becomes turgid due to - 

(a) Plasmolysis    (b) Exosmosis  

(c) Endosmosis    (d) Electrolysis 

44. Solute concentration is higher in the external solution - 

(a) Hypotonic    (b) Isotonic  

(c) Hypertonic    (d) None of the above 

45. A cell placed in hypertonic solution will - 

(a) Shrink     (b) Show Plasmolysis  

(c) Swell up    (d) No change in shape or size 

46. The radiant energy of sunlight is converted to chemical energy and is stored as - 

(a) AMP     (b) ADP  

(c)ATP     (d) APP 

47. Which of the following organelle does not have membrane? 

(a) Ribosome    (b) Nucleus  

(c) Chloroplast    (d) Mitochondria 

48. Root hair absorbs water from soil through - 

(a) Osmosis    (b) Active transport  

(c) Diffusion    (d) Endocytosis 

49. The number of lenses in compound light microscope is - 

(a) 2   (b)3   (c) 4    (d)1 

50. The history of the cell began in 1665 with the publication of Micrographia in London by - 

(a) Robert Hooke    (b) Robert Brown  

(c) Strasburger    (d)Dujardin 

51. Cell inclusions are - 

(a) Non-living materials present in the cytoplasm  

(b) Another name of cell organelle 

(c) Cytoskeletal framework of cell  

(d) Combined name for cell wall and plasma membrane 

52. Which cell organelle is not bounded by a membrane - 

(a) Ribosome    (b) Lysosome  

(c)ER     (d)Nucleus 

53. Which of the following cellular part possess a double membrane? 

(a) Nucleus    (b) Chloroplast  

(c)Mitochondrion    (d)All of the above 
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54. Cristae and Oxysomes are associated with - 

(a) Mitochondria    (b) Plastids  

(c) Golgi apparatus   (d)Plasma membrane 

55. Karyotheca is another name of - 

(a) Nuclear envelope   (b) Nucleus  

(c)Nuclear pores    (d)Nucleolus 

56. Cell organelle that acts as supporting skeletal framework of the cell is - 

(a) Golgi apparatus   (b) Nucleus  

(c) Mitochondria    (d) ER 

57. Plastids are present in - 

(a) Animal cell only                             

(b) Plant cells only  

(c) Both animal cells and Plant cells     

(d) Neither animal nor plant cell 

58. Cell wall of plant is chiefly composed of - 

(a) Hemicellulose    (b) Cellulose  

(c) Phospholipids    (d)Proteins 

59. Intercellular connections of plant cells are called - 

(a) Middle lamella   (b) Micro fibrils  

(c) Matrix     (d) Plasmodesmata 

60. Genes are located on the - 

(a) Chromosomes    (b) Nucleolus  

(c) Nuclear membrane   (d)Plasma membrane 

61. Chromatin consists of - 

(a) RNA     (b) DNA  

(c) RNA and histones (proteins)  (d)DNA and histones (proteins) 

62. Different types of chromosomes can be recognized by the positions of the following 

separating the two arms - 

(a) Centromere    (b) Genes  

(c) Spindle    (d)Nucleus 

63. Name of the process that requires energy provided by ATP - 

(a)Diffusion    (b) Osmosis  

(c) Active transport   (d)Plasmolysis 

64. What is the advantage of multicellularity over unicellularity? 

65. What are the chromosomes made up of? 
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66. A cell placed in a solution swells up. What kind of solution is it? Why does it happen? 

67. Why are lysosomes known as “suicidal bags”? 

68. Why is the nucleus so significant in a cell? 

69. Differentiate between plant and animal cells.    

70. Give the major functions of the following cell organelles- 

71. Why is the cell known the 'fundamental and structural unit of life ' 

72. What is a semi permeable membrane? what are the differences between semi permeable 

membrane and selectively permeable membrane? 

73. Which cell in the human body does not have the mitochondria? 

74. What are plastids? Write their functions? 

75. Which structure of animal cells forms the asters of spindle ? 

76. Name two semi- autonomous organelles? 

77. Which cell organelle is rich in acid hydrolases? 

78. Which cell organelles are called ribonucleoprotine particle? 

79. Differentiate between SER and RER   

80. What is the difference between eukaryotes and prokaryotes? 

81. What is the difference between osmosis and diffusion. 

82. Where are peroxisomes found ? 

83. What are the chemical reactions take place in cytoplasm, nucleoplasm, and in 

mitochondria? 

84. What is Diffusion? 

85. What is dictyosomes ? 

86. What would happen if an animal cell is kept in distilled water for 24 hours. 

87. Give 5 examples of single celled organisms. 

88. What are multicellular organisms ? Give an example. 

89. Which cell organelle is commonly referred as the suicidal bags of the cell. 

90. Name the process through which an amoeba acquires its food from the external 

surroundings. 

91. State the functions of chromosome in a cell. 

92. What is Biogenisis? 

93. Who discovered Golgi Apparatus? 

94. Name the cell organelle which is involved in the formation of lysosomes. 

95. What is Endosmosis? 
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ASSIGNMENT QUESTIONS SET – 2 
CHAPTER – 5 

THE FUNDAMENTAL UNIT OF LIFE 

 
 

1. Who expanded cell theory by suggesting that all cells arise from pre-existing cells? 

2. In which year electron microscope was invented? 

3. Name the book in which Robert Hooke published his observations about cork cells. 

4. Who discovered nucleus in the cell? 

5. Name the two postulates of the cell theory. 

6. Who coined the term 'protoplasm'? 

7. Name the largest cell? 

8. Name the world's smallest cell. 

9. Name the smallest cell in human body. 

10. Name the biggest cell in human body. 

11. Name the longest cell in human body. 

12. Name the cell in human body which cannot reproduce. 

13. Give an example of anucleate cell  i.e. cell without nucleus. 

14. Give an example of cells containing two nuclei (Binucleate). 

15. Give examples of cells which are muti-nucleate (i.e. having many nuclei). 

16. What is the plasma membrane composed of? 

17. Who proposed fluid-mosaic model of cell or plasma membrane? 

18. Is plasma membrane permeable or selectively permeable? 

19. What are different types transport of components across cell membrane? 

20. Define Passive Transport. 

21. What is diffusion? 

22. Define Osmosis. What are different types of osmosis? Give examples of osmosis. 

23. What is plasmolysis? 

24. What would happen if the plasma membrane ruptures or breaks down? 

25. What do you mean by Endocytosis? How does an Amoeba obtain its food? 

26. Define Exocytosis. 

27. Why are lysosomes known as suicide bags? 

28. What happens to a cell (plant cell or animal cell) when placed in the following solutions: 

(a) Hypotonic solution 

(b) Isotonic solution 

(c) Hypertonic solution 
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29. Place a de-shelled egg in water for five minutes. What do you observe? (Note: De-shelled 

egg means,the shell of an egg is removed by dissolving it in dilute hydrochloric acid. The 

shell is mostly calcium carbonate. A thin outer skin now encloses the egg.) 

What will happen if a de-shelled egg in a concentrated salt solution for 5 minutes? 

30. Put dried raisins in plain water and leave them for some time. Then place them in 

concentrated solution of sugar or salt. What do you observe in both cases? 

31. Viruses are 

(a) Uni cellular micro-organisms 

(b) Bi-Cellular micro-organisms 

(c) Multi-cellular micro-organisms  

(d) Non-cellular micro-organisms 

32. Who is known as Father of Biology? 

33. Who discovered Golgi apparatus? 

34. Which cell organelle is known as "protein factory"? 

35. What is the energy currency of the cell called? 

36. When chromosomes are visible in the nucleus? 

37. Which of the following is NOT involved in the synthesis of proteins? 

(a) rough ER 

(b) smooth ER 

(c) Golgi body 

(d) ribosomes 

38. Are plastids present in all cells? What are its types? 

39. Name the sac like structure which form the grana?       

40. What are the conditions for osmosis? 

41. Will the temperature have any effect on the process of the osmosis? 

42. What is osmoregulation? 

43. Which organ of the plant body helps in osmoregulation? 

44. Which organelle of the cell in animals helps in osmregulation? 

45. What are centrosomes? What functions do they perform? 

46. Who is known as 'Father of Microscopy'? 

47. Are Viruses Prokaryotic or Eukaryotic? 

48. Which of the following often distinguishes plant cells from animal cells? 

(a) centrioles 

(b) nucleus 

(c) chromatin 
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(d) rough ER 

49. Which cell organelle is called "kitchen of plant"? 

50. Which cell organelle is called 'control center'? 

51. Which cell organelle is called 'transport system'? 

52. What is Endoplasmic Reticulum(ER)? Name its types? 

53. What are the functions of Endoplasmic Reticulum (ER)? 

54. What are the components nucleus? 

55. What is the function of nucleoplasm? 

56. How chromatic network is related to chromosomes? 

57. What are chromosomes? 

58. What is the full form of DNA and RNA? 

59. Who discovered Virus? 

60. What are the function of nucleus? 

61. Why can't single cells grow very large? Or  Big organisms like human beings are multi-

cellular? Why can't such big organisms be a single large cell? 

62. Why do vegetable vendors (subzi-walla) regularly sprinkle water on the vegetables in their 

baskets? 

63. Why do we stain cells while observing under microscope? List commonly used stains. 

64. Are there any exceptions to cell theory proposed by  Schleiden & Schwann and Virchow? 

If yes, what are those? 

65. What is the thickness of cell membrane? 

66. Why is mitochondria absent in red blood cells? 

67. Name the cell organelles which their own DNA and Ribosomes. 

68. What is cytoskeleton? 

69. Name the cell organelles involved in synthesis, packaging and movement of protein (or 

other macromolecules) inside a cell. 

70. Which of the following is an example of a single cell that does not function as a full 

fledged organism? 

(a) White blood cells (WBC) 

(b) Amoeba 

(c) WBC and Amoeba 

(d) Paramecium 
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ASSIGNMENT QUESTIONS SET – 3 
CHAPTER – 5 

THE FUNDAMENTAL UNIT OF LIFE 

 
 

1. Which of the following can be made into crystal? 

(a) A Bacterium 

(b) An Amoeba 

(c) A Virus 

(d) A Sperm 

2. A cell will swell up if 

(a) The concentration of water molecules in the cell is higher than the concentration of 

water molecules in surrounding medium 

(b) The concentration of water molecules in surrounding medium is higher than water 

molecules concentration in the cell 

(c) The concentration of water molecules is same in the cell and in the surrounding medium 

(d) Concentration of water molecules does not matter 

3. Chromosomes are made up of 

(a) DNA     (b) protein 

(c) DNA and protein   (d) RNA 

4. Which of these options are not a function of Ribosomes? 

(i) It helps in manufacture of protein molecules 

(ii) It helps in manufacture of enzymes 

(iii) It helps in manufacture of hormones 

(iv) It helps in manufacture of starch molecules 

(a) (i) and (ii) 

(b) (ii) and (iii) 

(c) (iii) and (iv) 

(d) (iv) and (i) 

5. Which of these is not related to endoplasmic reticulum? 

(a) It behaves as transport channel for proteins between nucleus and cytoplasm 

(b) It transports materials between various regions in cytoplasm 

(c) It can be the site of energy generation 

(d) It can be the site for some biochemical activities of the cell 
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6. Following are a few definitions of osmosis. Read carefully and select the correct definition 

(a) Movement of water molecules from a region of higher concentration to a region of 

lower concentration through a semipermeable membrane 

(b) Movement of solvent molecules from its higher concentration to lower concentration 

(c) Movement of solvent molecules from higher concentration to lower concentration of 

solution through a permeable membrane 

(d) Movement of solute molecules from lower concentration to higher concentration of 

solution through a semipermeable membrane 

7. Plasmolysis in a plant cell is defined as 

(a) break down (lysis ) of plasma membrane in hypotonic medium 

(b) shrinkage of cytoplasm in hypertonic medium 

(c) shrinkage of nucleoplasm 

(d) none of them 

8. Which of the following are covered by a single membrane? 

(a) Mitochondria 

(b) Vacuole 

(c) Lysosome 

(d) Plastid 

9. Find out the false sentences 

(a) Golgi apparatus is involved with the formation of lysosomes 

(b) Nucleus, mitochondria and plastid have DNA; hence they are able to make their own 

structural proteins 

(c) Mitochondria is said to be the power house of the cell as ATP is generated in them. 

(d) Cytoplasm is called as protoplasm 

10. Find out the correct sentence 

(a) Enzymes packed in Lysosomes are made through RER (rough endoplasmic reticulum) 

(b) Rough endoplasmic reticulum and smooth endoplasmic reticulum produce lipid and 

protein respectively 

(c) Endoplasmic reticulum is related with the destruction of plasma membrane 

(d) Nucleoid is present inside the nucleoplasm of eukaryotic nucleus 

11. Which cell organelle plays a crucial role in detoxifying many poisons and drugs in a cell? 

(a) Golgi apparatus 

(b) Lysosomes 

(c) Smooth endoplasmic reticulum 

(d) Vacuoles 
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12. The proteins and lipids, essential for building the cell membrane, are manufactured by 

(a) rough endoplasmic reticulum 

(b) golgi apparatus 

(c) plasma membrane 

(d) mitochondria 

13. The undefined nuclear region of prokaryotes are also known as 

(a) nucleus 

(b) nucleolus 

(c) nucleic acid 

(d) nucleoid 

14. The cell organelle involved in forming complex sugars from simple sugars are 

(a) endoplasmic reticulum 

(b) ribosomes 

(c) plastids 

(d) golgi apparatus 

15. Which out of the following is not a function of vacuole? 

(a) Storage 

(b) Providing turgidity and rigidity to the cell 

(c) Waste excretion 

(d) Locomotion 

16. Amoeba acquires its food through a process, termed 

(a) exocytosis 

(b) endocytosis 

(c) plasmolysis 

(d) exocytosis and endocytosis both 

17. Cell wall of which one of these is not made up of cellulose? 

(a) Bacteria 

(b) Hydrilla 

(c) Mango tree 

(d) Cactus 

18. Silver nitrate solution is used to study 

(a) endoplasmic reticulum 

(b) golgi apparatus 

(c) nucleus 

(d) mitochondria 
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19. Organelle other than nucleus, containing DNA is 

(a) endoplasmic reticulum 

(b) golgi apparatus 

(c) mitochondria 

(d) lysosome 

20. Kitchen of the cell is 

(a) mitochondria 

(b) endoplasmic reticulum 

(c) chloroplast 

(d) golgi apparatus 

21. Lipid molecules in the cell are sythesized by 

(a) smooth endoplasmic reticulum 

(b) rough endoplasmic reticulum 

(c) golgi apparatus 

(d) plastids 

22. Cell arises from pre-existing cell was stated by 

(a) Haeckel 

(b) Virchow 

(c) Hooke 

(d) Schleiden 

23. Cell theory was given by 

(a) Schleiden and Schwann 

(b) Virchow 

(c) Hooke 

(d) Haeckel 

24. The only cell organelle seen in prokaryotic cell is 

(a) mitochondria 

(b) ribosomes 

(c) plastids 

(d) lysosomes 

25. Organelle without a cell membrane is 

(a) ribosome 

(b) golgi apparatus 

(c) chloroplast 

(d) nucleus 
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26. 1 μm is 

(a) 10–6 m 

(b) 10–9 m 

(c) 10–10 m 

(d) 10–3m 

27. Lysosome arises from 

(a) endoplasmic reticulum 

(b) golgi apparatus 

(c) nucleus 

(d) mitochondria 

28. Living cells were discovered by 

(a) Robert Hooke 

(b) Purkinje 

(c) Leeuwenhoek 

(d) Robert Brown 

29. Select the odd one out 

(a) The movement of water across a semi permeable membrane is affected by the amount 

of substances dissolved in it. 

(b) Membranes are made of organic molecules like proteins and lipids 

(c) Molecules soluble in organic solvents can easily pass through the membrane. 

(d) Plasma membranes contain chitin sugar in plants 

30. Why are lysosomes known as ‘suicide-bags’ of a cell? 

31. Do you agree that “A cell is a building unit of an organism”. If yes, explain why? 

32. Why does the skin of your finger shrink when you wash clothes for a long time? 

33. Why is endocytosis found in animals only? 

34. A person takes concentrated solution of salt, after sometime, he starts vomiting. What is the 

phenomenon responsible for such situation? Explain. 

35. Name any cell organelle which is non membranous. 

36. We eat food composed of all the nutrients like carbohydrates, proteins, fats, vitamins, 

minerals and water. After digestion, these are absorbed in the form of glucose, aminoacids, 

fatty acids, glycerol etc. What mechanisms are involved in absorption of digested food and 

water? 

37. If you are provided with some vegetables to cook. You generally add salt into the 

vegetables during cooking process. After adding salt, vegetables release water. What 

mechanism is responsible for this? 
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38. If cells of onion peel and RBC are separately kept in hypotonic solution, what among the 

following will take place? Explain the reason for your answer. 

(a) Both the cells will swell. 

(b) RBC will burst easily while cells of onion peel will resist the bursting to some extent. 
(c) a and b both are correct. 

(d) RBC and onion peel cells will behave similarly. 

39. Bacteria do not have chloroplast but some bacteria are photoautorophic in nature and 

perform photosynthesis. Which part of bacterial cell performs this? 

40. Match the following A and B 

(A)        (B) 

(a) Smooth endoplasmic reticulum    (i) Amoeba 

(b) Lysosome       (ii) Nucleus 

(c) Nucleoid       (iii) Bacteria 

(d) Food vacuoles      (iv) Detoxification 

(e) Chromatin material and nucleolus   (v) Suicidal bag 

41. Write the name of different plant parts in which chromoplast, chloroplast and leucoplast are 

present. 

42. Name the organelles which show the analogy written as under 

(a) Transporting channels of the cell—— 

(b) Power house of the cell—— 

(c) Packaging and dispatching unit of the cell—— 

(d) Digestive bag of the cell—— 

(e) Storage sacs of the cell—— 

(f) Kitchen of the cell—— 

(g) Control room of the cell—— 

43. How is a bacterial cell different from an onion peel cell? 

44. How do substances like carbon dioxide (CO2) and water (H2O) move in and out of the 

cell? 

45. How does amoeba obtain its food? 

46. Name the two organelles in a plant cell that contain their own genetic material and 

ribosomes. 

47. Why are lysosomes also known as “scavengers of the cells”? 

48. Which cell organelle controls most of the activities of the cell? 

49. Why do plant cells possess large sized vacuole? 

50. How are chromatin, chromatid and chromosomes related to each other? 
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51. Which kind of plastid is more common in 

(a) roots of the plant 

(b) leaves of the plant 

(c) flowers and fruits 

52. What are the consequences of the following conditions? 

(a) A cell containing higher water concentration than the surrounding medium 

(b) A cell having low water concentration than the surrounding medium. 

(c) A cell having equal water concentration to its surrounding medium. 

53. Draw a plant cell and label the parts which 

(a) determines the function and development of the cell 

(b) packages materials coming from the endoplasmic reticulum 

(c) provides resistance to microbes to withstand hypotonic external media without bursting 

(d) is site for many biochemical reactions necessary to sustain life. 

(e) is a fluid contained inside the nucleus 

54. Illustrate only a plant cell as seen under electron microscope. How is it different from 

animal cell? 

55. Draw a neat labelled diagram of an animal cell. 

56. Draw a well labelled diagram of an eukaryotic nucleus. How is it different from nucleoid? 

57. Differentiate between rough and smooth endoplasmic reticulum. How is endoplasmic 

reticulum important for membrane biogenesis? 

58. In brief state what happens when 

(a) dry apricots are left for sometime in pure water and later transferred to sugar solution? 

(b) a Red Blood Cell is kept in concentrated saline solution? 

(c) the Plasma-membrane of a cell breaks down? 

(d) rheo leaves are boiled in water first and then a drop of sugar syrup is put on it? 

(e) golgi apparatus is removed from the cell? 

59. Draw a neat diagram of plant cell and label any three parts which differentiate it from 

animal cell. 

60. Draw a neat diagram of animal cell and label any three parts which differentiate it from 

plant cell. 
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CHAPTER – 6 
 

TISSUES 

 
 
TISSUES 
 
The body of plants and animals is made up of different types of cells. These cells originate 
from a single cell by repeated divisions and get differentiated during development. In 
unicellular organisms all the body functions are performed by a single cell. But in multicellular 
organisms, different functions are performed by different groups of cells. 
The groups of cells having a common origin and performing similar functions are called 
tissues. Several tissues are organized to form tissue system and the tissue systems form the 
organs and several organs into organism. 
 

 
 
Study of tissues is called Histology 
 
Tissue and Division of Labour: In complex organisms, different tasks are carried out by 
different organs and organ systems. Tissues are the first step towards division of labour in 
complex organisms.  
 
INTEXT QUESTIONS PAGE NO. 69 
 
Q1. What is a tissue? 
Answer:   A group of cells that are similar in structure and/or work together to achieve a 
particular function is called tissue. 
 
Q2. What is the utility of tissues in multi-cellular organisms? 
Answer:   In multicellular organisms, the body system is based on the division of labour. It 
means the cells performing a specific function are grouped together to form a particular tissue. 
The different tissues are organized in a way to provide highest efficiency in functioning of the 
body. 
 
PLANT TISSUES 
 
Plant tissues are of two main types, viz. meristematic tissue and permanent tissue.  
 
MERISTEMATIC TISSUE 
 
The growth of plants occurs only in certain specific regions. This is because the dividing tissue 
also known as meristematic tissue (Meristos – divisible) is located only at these points. 
 
The meristematic tissues are made up of group of similar and immature cells, which can divide 
and form new cells. Meristematic cells divide continuously and thus help in increasing the 
length and thickness of the plant. Depending upon the position, meristematic tissues are of 
three types. They are as follows: 
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i) Apical meristems: Apical meristem is present at the growing tips of stems and roots and 
increases the length of the plant body. They are responsible for growth in length, i.e. primary 
growth. 
ii) Intercalary meristems: These meristems occupy base of the leaves and the base of the 
internodal regions in plants such as grasses (mostly in monocotyledonous plants). These help 
in elongation of the internodes. 
iii) Lateral meristems: This includes the meristematic tissues occupying the lateral regions of 
the stems and roots which bring about increase in the width of the 
plant body. (e.g. Cork cambium and Vascular cambium). 

 
Characteristic features of Meristematic tissues 
 The meristematic cells may be round, oval, polygonal or rectangular in shape. 
 Their cell walls are thin, elastic and made up of cellulose. 
 They are closely arranged without intercellular spaces. 
 They have dense cytoplasm with large nucleus. 
 
PERMANENT TISSUE:  
 
Once the cells of meristematic tissue divide to a certain extent, they become specialized for a 
particular function. This process is called differentiation. Once differentiation is accomplished, 
the cells lose their capability to divide and the tissue becomes permanent tissue.  
Some cells produced by meristematic tissues stop dividing and form a permanent tissue. They 
have definite structure and function. They are differentiated into various types to perform 
different functions. 
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The permanent tissues are classified as 
i) Simple tissues and 
ii) Complex tissues 
 
SIMPLE TISSUES 
 
A tissue with the cells of similar structure (one type of cells) and function is called simple 
tissue. It is of three types. 
 

1. Parenchyma 
2. Collenchyma 
3. Sclerenchyma 

 
 

PARENCHYMA 
 
The cells of parenchyma have thin cell wall. They are loosely packed; with lot of intercellular 
spaces between them. They are living cells. They are generally present in all organs of a plant. 
They are oval or spherical or rectangular or cylindrical in shape. The cell wall is made of 
cellulose and pectic materials. Parenchyma makes the largest portion of a plant body. 
Parenchyma mainly works are packing material in plant parts. The main function of 
parenchyma is to provide support and to store food. In some plant parts, parenchyma has 
chlorophyll as well. In that case, parenchyma carries out photosynthesis and is then termed as 
chlorenchyma. In aquatic plants, large air cavities are present in parenchyma. This provides 
buoyancy to the plant, and then the parenchyma is known as aerenchyma.  
 
 
COLLENCHYMA 
 
The cells of collenchyma are polygonal in cross section and have unevenly thickened walls. 
These thickenings are due to the deposition of more cellulose, hemi-cellulose and pectin. The 
thickening is confined to the corners of the cells. They generally occur in the dicot stem in two 
or more layers below the epidermis. It is absent in the roots. It also occurs in petiole and 
pedicel. Like Parenchyma, Collenchyma is also a living tissue. The main function of 
Collenchyma is to provide strength and flexibility to the growing organs like young stem. 
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SCLERENCHYMA 
 
It is a dead tissue. The cells are thick with lignified walls. They give mechanical support to the 
organs. This has two types of cells – Sclereids and Fibres. 
Sclereids 
Sclereids are stone cells which are commonly found in shells of the nut, pulp of certain fruits 
such as Pear and Sapota. 
 
Fibres 
The fibres are elongated strands with simple pits throughout its length.  
 

 
 
COMPLEX PERMANENT TISSUES 
 
XYLEM 
 

Xylem is mainly concerned with the transport of nutrients, water and minerals upwards in the 
plant body. It forms a continuous tube through the roots, stems, leaves, flowers and fruits by 
the fusion of elongated cells. 
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It is composed of different kinds of cells namely, 
1. Tracheids 
2. Xylem vessels. 
3. Xylem fibres 
4. Xylem parenchyma. 

 
Tracheids 
Tracheids are elongated, tapering cells with blunt ends. They have lignified secondary wall. 
They are the chief water conducting elements in Pteridophytes and Gymnosperms. 
 
Xylem vessels 
Xylem vessels have perforations at the end and are placed one above the other like a long pipe 
line. They are seen in the xylem of angiosperms. They conduct water, mineral nutrients and 
also provide mechanical strength to the plant body. 
 
Xylem Fibres 
The fibres of Sclerenchyma associated with the xylem are known as xylem fibres. They give 
additional mechanical strength to the plant. They are also called wood fibres. 
 
Xylem Parenchyma 
The parenchyma cells associated with xylem are known as xylem parenchyma. It is the only 
living tissue amongst xylem cells. They store food reserves in the form of starch and fat. They 
also help in conduction of water. 

 
PHLOEM 
 

Phloem conducts food materials from leaves to the other parts of the plant. It is made up of 
four types of cells. 

1. Sieve elements 
2. Companion cells 
3. Phloem fibres 
4. Phloem parenchyma 

 

Sieve elements 
Sieve elements are the conducting elements of the phloem. Sieve elements are of two types – 
sieve cells and sieve tubes. 
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Sieve cells are present in Pteridophytes and Gymnosperms where as sieve tubes are present in 
Angiosperms. 
 
Companion cells 
Companion cells are thin walled elongated specialized Parenchyma cells. They are associated 
with sieve elements. They have a prominent nucleus and cytoplasm. They help the sieve tube 
in conduction of food materials in angiosperms. 
 
Phloem fibres 
The fibres of sclerenchyma associated with phloem are called phloem fibres. 
They are also called bast-fibres. They give mechanical support to the plant. Among the four 
types of phloem cells, phloem fibres are the only dead tissues. 
 
Phloem parenchyma 
The parenchyma cells associated with phloem are called phloem parenchyma. They store 
starch and fats. 
 
ANIMAL TISSUES  
 
Animal tissues are of four types, viz. epithelial tissue, connective tissue, muscular tissue and 
nervous tissue.  

 
EPITHELIAL TISSUE:  
 

The epithelial tissue forms the covering or lining of most of the organs. The cells of epithelial 
tissue are tightly packed and form a continuous sheet. There is small amount of cementing 
materials between the cells and no intercellular space is present. Permeability of the epithelial 
tissue plays a great role in exchange of materials among various organs it also plays an 
important role in osmoregulation. All epithelial tissues are separated by the underlying tissue 
by an extracellular fibrous basement membrane. 
Epithelial tissues are of following types:  

1. Simple Epithelium 
2. Cuboidal Epithelium 
3. Columnar Epithelium  
4. Stratified Epithelium 
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Simple Epithelium 
The simple epithelium is composed of a single layer of cells. This type of epithelial tissue 
forms the lining of blood vessels and alveoli. Thin layer of cells facilitates exchange of 
substances; in such cases.  
 
Cuboidal Epithelium 
The cells are cube-shaped in cuboidal epithelium. Linings of kidney tubules and ducts of 
salivary glands are composed of cuboidal epithelium. Cuboidal cells provide mechanical 
support. Cells of epithelium may play the role of secretion and then they are called glandular 
epithelium.  

 
 

Columnar Epithelium 
Cells are column-shaped in columnar epithelium. Columnar epithelium facilitates secretion and 
absorption. For example; the lining of intestine is composed of columnar epithelium. In some 
organs, columnar epithelium has cilia present on the outer surface. Cilia facilitate movements 
of certain substances. The ciliated epithelium in the respiratory tract pushes the mucus forward.  
 
Stratified Epithelium 
Cells of the stratified epithelium are in many layers. Skin is an example of stratified 
epithelium. Stratification of layers prevents wear and tear.  
 
CONNECTIVE TISSUE:  
 
The cells of a connective tissue are loosely scattered in a matrix. The matrix can be a fluid, 
jelly like, dense or rigid. The nature of matrix depends on the function a connective tissue 
serves. Following are the various connective tissues:  
 
Areolar (Loose) Connective Tissue 
Areolar tissue is found between skin and muscles, around blood vessels and nerves and in bone 
marrow. Areolar tissue fills the gap between tissues and provides support. It also helps in repair 
of tissues.  

 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 79 - 
 

Dense connective tissue(Fibrous connective tissue)  
It has thicker, denser fibers and fewer cells. The matrix is made up mostly of collagen fibers, 
with fibroblasts arranged in rows. This type of connective tissue forms tendons and ligaments, 
which attach muscle to bone and bone to bone, respectively. 
 
Adipose Tissue 
Adipose tissue is composed of fat globules. This tissue is found below the skin and beneath the 
organs. Adipose tissue provides insulation and works as a cushion.  

 
Bone 
Bone is mainly composed of osteoblasts. Bone makes the skeletal system. Skeletal system is 
responsible for providing structural framework to the body. It provides protection to important 
organs and facilitates movements.  

 
Cartilage 
Cartilage is mainly composed of chondrioblasts. Cartilage is present at the ends of articulatory 
bones. Cartilage is also present in external ear, bronchii, etc.  

 

Blood 
Blood is composed of blood cells, platelets and plasma. Blood plays an important role in 
transportation of various substances in the body. It also helps in osmoregulation and 
temperature control.  
 

 
 
MUSCULAR TISSUE  
 
Muscular tissue is composed of muscle cells. Muscle cells are specialized cells which have the 
capability to contract and expand. Due to contraction and expansion, muscles facilitate various 
kinds of movements in the body. Muscular tissues are of three types:  
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Striated Muscles 
The cells of striated muscles are in the form of long, unbranched fibres. Cells are 
multinucleate. Light and dark bands (striations) are present on muscle fibres; which gives the 
name striated muscles. Striated muscles are found in those organs where voluntary movement 
is possible, e.g. hands, legs, back, neck, etc. 

 
Smooth Muscles 
The cells of smooth muscles are spindle shaped and each has one nucleus. Smooth muscle is 
found in those organs where involuntary movement is possible, e.g. alimentary canal.  

 
Cardiac Muscles 
The cells of cardiac muscles are in the form of branched fibres. Striations are present and cells 
are uninucleate. These are found in the heart. Cardiac muscles are capable continuous 
contraction and relaxation throughout the life.  
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NERVOUS TISSUE 
 

 All cells possess the ability to respond to stimuli. However, cells of the nervous tissue are 
highly specialised for being stimulated and then transmitting the stimulus very rapidly from 
one place to another within the body. The brain, spinal cord and nerves are all composed of the 
nervous tissue. The cells of this tissue are called nerve cells or neurons. 
A neuron consists of a cell body with a nucleus and cytoplasm, from which long thin hair-like 
parts arise. 

 
Usually each neuron has a single long part, called the axon, and many short, branched parts 
called dendrites. An individual nerve cell may be up to a metre long. Many nerve fibres bound 
together by connective tissue make up a nerve. 
 
SUMMARY 

CLASSIFICATION OF PLANT TISSUE 
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CLASSIFICATION OF ANIMAL TISSUE 

 
 
 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 84 - 
 

INTEXT QUESTIONS PAGE NO. 74 
 
Q1. Name types of simple tissues. 
Answer:   The three main types of simple tissues are: (i) Parenchyma (ii) Collenchyma (iii) 
Sclerenchyma 
 
Q2. Where is apical meristem found? 
Answer:  Apical meristem is present in growing tips of stems and roots of plants. It helps in 
increasing the length of the stem and the root. 
 
Q3. Which tissue makes up the husk of coconut? 
Answer:   The husk of coconut is made up of sclerenchymatous tissue. 
 
Q4. What are the constituents of phloem? 
Answer:   The constituents of phloem tissue are: 
(i) Sieve tubes (tubular living cells with perforated end walls) 
(ii) Companion cell (living cells) 
(iii) Phloem parenchyma (living cells) 
(iv) Phloem fibres (non-living and sclerenchyma cells) 
 
INTEXT QUESTIONS PAGE NO. 78 
 
Q1. Name the tissue responsible for movement in our body. 
Answer:  The movement of our body depends on muscular tissue. It consists of elongated cells 
(muscle fibres). 
 

Q2. What does a neuron look like? 
Answer:  A neuron consists of a cell body witha nucleus and cytoplasm. It has two important 
extensions known as the axon and dendrites. An axon is a long thread-like extension of nerve 
cells that transmits impulses away from the cell body. Dendrites, on the other hand, are thread-
like extensions of cell body that receive nerve impulses. Thus, the axon transmits impulses 
away from the cell body, whereas the dendrite receives nerve impulses. This coordinated 
function helps in transmitting impulses very quickly. 

 
 

Q3. Give three features of cardiac muscles. 
Answer:  Three features of cardiac muscles are: 
(i) Cardiac muscles are involuntary muscles that contract rapidly, but do not get fatigued. 
(ii) The cells of cardiac muscles are cylindrical, branched, and uninucleate. 
(iii) They control the contraction and relaxation of the heart. 
 

Q4. What are the functions of areolar tissue? 
Answer:  Functions of areolar tissue: 
(i) It helps in supporting internal organs. 
(ii) It helps in repairing the tissues of the skin and muscles. 
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EXERCISE  QUESTIONS PAGE NO. 66 and 67 
 
Q1. Define the term “tissue”. 
Answer:  A group of cells that are similar in structure and/or work together to achieve a 
particular function is called tissue. 
 
Q2. How many types of elements together make up the xylem tissue? Name them. 
Answer:  The following four types of elements make up xylem tissue: 
(i) Xylem tracheids (tubular unicellular). 
(ii) Xylem vessels (multicellular). 
(iii) Xylem parenchyma (stores food and helps in sideways conduction of water). 
(iv) Xylem fibres (provide mechanical support). 
 
Q3. How are simple tissues different from complex tissues in plants? 
Answer:   

Simple tissue Complex tissue 
These tissues consist of only one 
type of cells. 

These tissues are made up of more than one 
type of cells. 
 

The cells are more or less similar in 
structure and perform similar 
functions. 

Different types of cells perform different 
functions. For example, in the xylem tissue, 
tracheids help in water transport, whereas 
parenchyma stores food. 

Three types of simple tissues in 
plants are parenchyma, 
collenchyma, and sclerenchyma. 

Two types of complex permanent tissues in 
plants are xylem and phloem. 

 
Q4. Differentiate between parenchyma, collenchyma and sclerenchyma on the basis of 
their cell wall. 
Answer:   

Parenchyma Collenchyma Sclerenchyma 
Cell walls are relatively 
thin, and the cells in 
parenchyma tissues are 
loosely packed. 

The cell wall is irregularly 
thickened at the corners, 
and there is very little space 
between the cells. 

The cell walls are uniformly 
thickened, and there are no 
intercellular spaces. 

The cell wall in this tissue is 
made up of cellulose. 

Pectin and hemicellulose 
are the major constituents of 
the cell wall. 

An additional layer of the 
cell wall composed mainly 
of lignin is found. 

 
Q5. What are the functions of the stomata? 
Answer:  Functions of the stomata: 
(i) They allow the exchange of gases (CO2 and O2) with the atmosphere. 
(ii) Evaporation of water from the leaf surface occurs through the stomata. Thus, the stomata 
help in the process of transpiration. 
 
Q6. Diagrammatically show the difference between the three types of muscle fibres. 
Answer:   
The three types of muscle fibres are: 
Striated muscles, smooth muscles (unstriated muscle fibre), and cardiac muscles. 
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Q7. What is the specific function of the cardiac muscle? 
Answer:  The specific function of the cardiac muscle is to control the contraction and 
relaxation of the heart. 
 

Q8. Differentiate between striated, unstriated and cardiac muscles on the basis of their 
structure and site/location in the body. 
Answer:   

Striated muscle Unstriated muscle Cardiac muscle 
On the basis of structure: 
Cells are cylindrical  Cells are long  Cells are cylindrical 
Cells are not branched Cells are not branched Cells are branched 
Cells are multinucleate Cells are uninucleate  Cells are uninucleate  
Alternate light and dark 
bands are present 

There are no bands present Faint bands are present 

Its ends are blunt Its ends are tapering Its ends are flat and wavy 
On the basis of location: 
These muscles are 
present in body parts 
such as hands, legs, 
tongue, etc. 

These muscles control the 
movement of food in the alimentary 
canal, the contraction and 
relaxation of blood vessels, etc. 

These muscles control the 
contraction and relaxation 
of the heart 

 

Q9. Draw a labelled diagram of a neuron. 
Answer:   
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Q10. Name the following. 
(a) Tissue that forms the inner lining of our mouth. 
(b) Tissue that connects muscle to bone in humans. 
(c) Tissue that transports food in plants. 
(d) Tissue that stores fat in our body. 
(e) Connective tissue with a fluid matrix. 
(f) Tissue present in the brain. 
Answer:   
(a) Tissue that forms the inner lining of our mouth → Epithelial tissue 
(b) Tissue that connects muscle to bone in humans → Dense regular connective tissue 
(tendons) 
(c) Tissue that transports food in plants → Phloem 
(d) Tissue that stores fat in our body → Adipose tissue 
(e) Connective tissue with a fluid matrix → Blood 
(f) Tissue present in the brain → Nervous tissue 
 
Q11. Identify the type of tissue in the following: skin, bark of tree, bone, lining of kidney 
tubule, vascular bundle. 
Answer:   
Skin: Stratified squamous epithelial tissue 
Bark of tree: Simple permanent tissue 
Bone: Connective tissue 
Lining of kidney tubule: Cuboidal epithelial tissue 
Vascular bundle: Complex permanent tissue 
 
Q12. Name the regions in which parenchyma tissue is present. 
Answer:   
Leaves, fruits, and flowers are the regions where the parenchyma tissue is present. 
 
Q13. What is the role of epidermis in plants? 
Answer:   
Epidermisis present on the outer surface of the entire plant body. The cells of the epidermal 
tissue form a continuous layer without any intercellular space. It performs the following 
important functions: 
(i) It is a protective tissue of the plant body 
(ii) It protects the plant against mechanical injury 
(iii) It allows exchange of gases through the stomata 
 
Q14. How does the cork act as a protective tissue? 
Answer:   
The outer protective layer or bark of a tree is known as the cork. It is made up of dead cells. 
Therefore, it protects the plant against mechanical injury, temperature extremes, etc. It also 
prevents the loss of water by evaporation. 
 
 
 
 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 88 - 
 

Q15. Complete the table: 
 

 
 
Answer:   
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ASSIGNMENT QUESTIONS SET – 1 
CHAPTER – 6 

TISSUES 

 
Fill in the blanks 

1. ___________  is the process by which unspecialised structures become modified and 

specialised for performing specific functions. 

2. Differentiation results in _____________ (division/ summation/integration) of labour. 

3. The study of the structure of tissues and organs is known as _____________ . 

4. Based on ability to divide, plant tissues may be classified as _____________  and 

_____________ tissues. 

5. Meristematic cells possess the power of cell _____________ . 

6. Permanent tissues are those which have lost the capacity to _____________ . 

7. (Parenchyma/ Collenchyma/ Sclerenchyma)  _____________ is a widely distributed, 

simple plant tissue. 

8. (Parenchyma/ Collenchyma/ Sclerenchyma)  _____________ is a strong and flexible 

mechanical tissue. 

9. _____________ and _____________ are the conducting tissues or vascular tissues, also 

called complex tissues. 

10. The cell walls of _____________ (Parenchyma/ Collenchyma/ Sclerenchyma) tissue are 

made up of cellulose hemicellulose and pectin 

11. ____________ is the parenchyma with large number of chloroplasts. 

12. (Xylem/Phloem) _____________ is popularly known as wood. 

13. Xylem is composed of _____________ ,_____________ , _____________ and 

_____________ . 

14. Tracheids are _____________ (living/dead) cells _____________ (with/without) 

protoplasts. 

15. Protective tissues include _____________ and _____________ . 

16. Epithelial cells have _____________  (little/large) intercellular substances. 

17. (Connective/Muscular/Epithelial) _____________  tissue serve to 'connect' or 'bind' the 

cells of other tissues in the body and gives them rigidity and support. 

18. (Tendon/Ligament/Cartilage) _____________is made up of white fibres and connects 

muscles to bones. 

19. Bone is surrounded by a connective tissue known as _____________. 

20. Striated muscles are _____________ (voluntary/involuntary) while smooth muscles are 

_____________(voluntary/involuntary). 
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21. Based on functions performed, list the types of animal tissues. 

22. Which tissues are called covering or protective tissues? 

23. Where do we find epithelial tissues on animal body? 

24. What are the general identifying features of epithelial tissues? 

25. Based on layer and shape of cells, how Epithelial tissues can be classified? 

26. The surface of Simple squamous epithelium is _____. (choose the correct option) 

(a) Permeable 

(b) Selectively Permeable 

(c) Impermeable 

(d) All of the these 

27. What is the shape of simple squamous tissue? 

28. Where do you find simple squamous in an animal body? 

29. What is the main function of simple squamous epithelium? 

30. What is simple stratified epithelium? Where do we find these tissues? 

31. What is main purpose of stratified epithelium? 

32. What is the shape of cuboidal epithelium? Where do we find these tissues? 

33. These are somewhat square or cuboid in shape. Cuboidal epithelium is found in kidney 

tubules, ducts of salivary glands etc. 

34. What is the main function of cuboidal epithelium? 

35. How will you identify Columnar epithelium? Where are these tissues located? 

36. What is the main purpose of columnar epithelium? 

37. What type of epithelium tissues are found in respiratory tract and in intestinal lining? How 

are these tissues different from each other? 

38. Where do we find glandular columnar epithelia? What are their main role? 

39. What is Haematology? 

40. What is the common characteristic in different connective tissues? 

41. Name different types of connective tissues? 

42. What are the constituents of connective tissues? 

43. List the type of intercellular matrix present in the following connective tissues. 

(a) Blood 

(b) Lymph 

(c) Bone 

(d) Cartilage 

(e) Tendons 

(f) Ligaments 
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(g) Areolar Tissue 

(h) Adipose tissue 

44. What are constituents of blood tissue? 

45. What does plasma contain? 

46. Name different types of white blood corpuscles. 

47. List the functions of blood cells 

48. Where blood is formed in our body? 

49. Name the two fluid connective tissues. 

50. Why type of inter cellular matrix is found in bone tissue? What are its constituents? 

51. Identify the location of the following connective tissues. 

(a) Blood 

(b) Lymph 

(c) Bone 

(d) Cartilage 

(e) Tendons 

52. Which connective tissue connects two bones? 

53. Which connective tissue connects bones to muscles? 

54. Name the constituents of matrix found in cartilage. 

55. Where do we find Areolar tissue? What are its functions? 

56. Name the fat-storing tissues? Where are they located? How do these tissue help? 

57. What are different types of muscle tissues? Also list which of these are voluntary or 

involuntary. 

58. Why are striated muscles called skeletal muscles? 

59. What are identification marks of striated muscles when seen under microscope? 

60. Identify which type of muscles tissues are associated with the following body actions 

(a) locomotion 

(b) iris movement to control size of pupil 

(c) peristaltic movements of the oesophagus 

(d) heart beat 

(e) movement of blood in blood vessels 

61. How will you identify cardiac muscles cells under a microscope? 

62. Which muscle tissues show characteristics of both striated and unstriated muscles? 

63. Where do we find cardiac tissues? What are the functions of cardiac tissues? 

64. Do all cells respond to stimuli or this ability is possessed by nerve cells only? 

65. What is the unit of nervous tissues? 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 92 - 
 

66. Where do we find nerve cells? 

67. How long a nerve cell can be? 

68. How are muscles tissues related to nerve cells? 

69. Name the three distinct parts of a neuron. 

70. What is myelin sheath? Where do we find it? 

71. What happens in polio disease? 

72. In plants which of the following have the capability of cell division? 

(a) Parenchyma 

(b) Scelerenchyma 

(c) Xylem 

(d) Apical Meristem 

73. The growth is plants is 

(a) limited to certain regions 

(b) uniform in all parts 

(c) limited to top region 

(d) limited to roots only. 

74. Intercalary meristems are found  

(a) at internodes and base of leaves 

(b) at growing tips of roots 

(c) beneath the bark 

(d) at the tips of stem 

75. Cells of the tissue have dense cytoplasm, thin cellulose walls and prominent vacuoles. 

Identify the tissue. 

(a) Collenchyma 

(b) Scelerenchyma 

(c) Meristem 

(d) Parenchyma 

76. Dead long and narrow cells in a plant belong to which tissue? 

(a) Parenchyma 

(b) Scelerenchyma 

(c) Collenchyma 

(d) Phloem 

77. Bone is an example of _____________ 

(a) Muscular tissues 

(b) Connective tissues 
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(c) Epithelial tissues 

(d) Nervous tissues 

78. Which animal tissue are usually separated from the underlying tissue by an extracellular 

fibrous basement membrane? 

(a) Muscular tissues 

(b) Connective tissues 

(c) Epithelial tissues 

(d) Nervous tissues 

79. Oesophagus and the lining of the mouth are also covered with which tissues? 

(a) Squamous epithelium 

(b) Ciliated epithelium 

(c) Areolar connective 

(d) Striated muscle tissues 

80. Husk of a coconut is made of which tissues? 

(a) Parenchyma tissue 

(b) Sclerenchymatous tissue 

(c) Collenchyma 

(d) Xylem 
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ASSIGNMENT QUESTIONS SET – 2 
CHAPTER – 6 

TISSUES 

 
 
1. The study of tissues is called ... 

a) cytology 

b) embryology 

c) histology 

d) pathology 

2. Which of the following  statement is NOT true? 

(a) Most of the plant tissues are supportive type. 

(b) Tissues ensure division of labour. 

(c) Sedantry existence contribute to the organ system design in animals. 

(d) Organ systems are far more complex in animals than in plants. 

3. Many kinds of tissues organise to form  a/an 

(a) organ 

(b) organ system 

(c) body system 

(d) organelle 

4. Parenchyma is a type of ____ 

(a) simple tissue 

(b) complex tissue 

(c) xylem 

(d) phloem 

5. Which of the following is not a simple tissue? 

(a) xylem 

(b) parenchyma 

(c) collenchyma 

(d) sclerenchyma 

6. The husk of the coconut is made up of? 

(a) collenchyma 

(b) sclerenchyma 

(c) apical meristem 

(d) intercalary meristem 
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7. The basic principle based on which  categorise plant tissues as meristematic and permanent 

is: 

(a) capacity to do photosynthesis 

(b) capacity to divide 

(c) capacity to locomote 

(d) complexity to perform a function. 

8. Which type of tissue has lignified cell walls? 

(a) Parenchyma 

(b) Collenchyma 

(c) Sclerenchyma 

(d) cambium 

9. Which tissue is responsible for the length of the plant? 

(a) Apical meristem 

(b) lateral meristem 

(c) Intercalary meristem 

(d) Epidermis 

10. The girth of the stem or root increases due to ___ 

(a) Apical meristem 

(b) Cambium 

(c) Intercalary meristem 

(d) Epidermis 

11. Which meristem is present at the base of the leaves or internodes on twigs? 

(a) Apical meristem 

(b) Cambium 

(c) Intercalary meristem 

(d) Epidermis 

12. Which of the following statements is incorrect? 

(a) Some tissues in plants divide throughout the life 

(b) Cell growth in animals is more uniform as compared to plants 

(c) Animals have more dead tissues as compared to plants 

(d) There is no demarcation of dividing and non-dividing regions in animals 

13. What are the identifying features of meristematic tissues? 

(a) thick cellulose wall, small vacuoles, dense cytoplasm, small nuclei 

(b) thin cellulose wall, almost no vacuoles, dense cytoplasm, prominent nuclei 

(c) thin cellulose wall,no vacuoles, sparse cytoplasm, prominent nuclei 
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(d) thick cellulose, large vacuoles, sparse cytoplasm, small nuclei 

14. A permanent slide shows thin walled isodiametric cells with a large vacuole. The slide 

contains: 

(a) Parenchyma cells 

(b) Nerve cells 

(c) Sclerenchyma cells 

(d) Collenchyma cells 

15. Aditi observed following observations while looking into a permanent slide. 

(i) Cells are long and cylindrical 

(ii) Light and dark bands are present. 

It could be a slide of : 

(a) striated muscle fibre 

(b) smooth muscle fibre 

(c) neuron 

(d) parenchyma cells 

16. The inner lining of blood vessels is made up of which tissues? 

(a) Nervous tissue 

(b) Epithelial tissue 

(c) Connective tissue 

(d) Muscle tissue 

17. What is a tissue? 

18. What is histology? 

19. Explain the statement 'Tissues exhibit division of labour'. Give examples. 

20. What is the utility of tissues in multi-cellular organisms? 

21. Why do plants have more dead tissues as compared to animals? 

22. Why do plant tissue require less amount of energy in comparison to animal tissues? 

23. Why do animals tissues require more energy as compared to plant tissues? 

24. Name types of simple tissues. 

25. Where is apical meristem found? 

26. Which tissue helps in increasing the length of stem and root? 

27. Which tissues are responsible for the axial growth of plants? 

28. Which tissue makes up the husk of coconut? 

29. What are the constituents of phloem? 

30. Name the tissue responsible for the movement in our body. 

31. What does a neuron looks like? 
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32. Identify which of the following plant tissues are living or dead? 

 Apical Meristem 

 Parenchyma 

 Aerenchyma 

 Collenchyma 

 Sclereids 

 Tracheids 

 Xylem Fibres 

 Xylem Parenchyma 

 Phloem fibre 

 Phloem Parenchyma 

 Vessel 

 Sieve Tubes 

33. Give three features of cardiac muscles. 

34. What are the functions of areolar tissue? 

35. List the characteristics of  meristematic tissues. 

36. Where do we find intercalary meristem? 

37. Which tissues are responsible for the secondary growth of plants? 

38. What do you mean by 'Differentiation' in plant tissues? 

39. What is the shape of Parenchyma cells? 

40. What is the structure and nature of Parenchyma tissue? 

41. Where do you find Parenchyma cells in Plants? 

42. What are the identifying features of collenchyma tissue? 

43. Where do you find collenchyma tissues in plants? 

44. Which tissue primarily attributes to easy bending of  various parts of plants (like stem, 

leaves)? 

45. Which plant tissues are often called as stone cells? 

46. Deepa was shown two slides of plant tissues: parenchyma and sclerenchyma. She can 

identify sclerenchyma by the 

(a) location of nucleus 

(b) size of cells 

(c) thickness of cell walls 

(d) position of vacuoles 

47. What is aerenchyma? 

48. What is the primary surface tissue of the entire plant? 
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49. How does epidermis help xerophytes? 

50. Which meristem replaces epidermis as the protective covering? 

51. List the functions of epidermis. 

52. Which tissue is known as living mechanical tissue? 

53. Why the cell walls of collenchyma tissues are unevenly thickened? 

54. Are Collenchyma tissues present in roots of the plants? 

55. Usually Shrubs and herbs grow in open places and are exposed to forceful winds. But they 

do not break.Why? 

56. Name the chemical released by cork cells? 

57. How are complex tissues different from simple tissues? 

58. Name two types of complex tissues. 

59. Why are Xylem and Phloem are called vascular or conducting tissues? 

60. Which plant tissue is considered to have played an important role in survival of terrestrial 

plants? 

61. Why vascular tissue is considered a distinctive feature responsible for survival of plants in 

terrestrial plants? 

62. Is xylem (or phloem) homogenous tissue or heterogeneous tissue? 

63. List the cellular elements of xylem tissue? 

64. What is the role of xylem tissue? 

65. Name the cellular elements of Phloem tissue. 

66. List functions of phloem tissue? 

67. Which Phloem cellular element has tubular structure with perforated walls? 

68. Why are Xylem and Phloem known as conducting tissues? 

69. Why are Xylem and Phloem called as vascular tissues? 

70. Why are Xylem and Phloem known as complex permanent tissues? 

71. Why do meristematic cells lack vacoules? 

72. Muscles contain special proteins called ________ that help in muscle movement.  

(a) recptor proteins 

(b) enzymes 

(c) nucleo proteins (DNA, RNA) 

(d) contractile proteins (actin and myosin) 
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ASSIGNMENT QUESTIONS SET – 3 
CHAPTER – 6 

TISSUES 

 
1. Which of the following tissues has dead cells? 

(a) Parenchyma 

(b) Sclerenchyma 

(c) Collenchyma 

(d) Epithelial tissue 

2. Find out incorrect sentence 

(a) Parenchymatous tissues have intercellular spaces 

(b) Collenchymatous tissues are irregularly thickened at corners 

(c) Apical and intercalary meristems are permanent tissues 

(d) Meristematic tissues, in its early stage, lack vacuoles 

3. Girth of stem increases due to 

(a) apical meristem 

(b) lateral meristem 

(c) intercalary meristem 

(d) vertical meristem 

4. Which cell does not have perforated cell wall? 

(a) Tracheids 

(b) Companion cells 

(c) Sieve tubes 

(d) Vessels 

5. Intestine absorb the digested food materials. What type of epithelial cells are responsible 

for that? 

(a) Stratified squamous epithelium 

(b) Columnar epithelium 

(c) Spindle fibres 

(d) Cuboidal epithelium 

6. A person met with an accident in which two long bones of hand were dislocated. Which 

among the following may be the possible reason? 

(a) Tendon break 

(b) Break of skeletal muscle 

(c) Ligament break 

(d) Areolar tissue break 
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7. While doing work and running, you move your organs like hands, legs etc. Which among 

the following is correct? 

(a) Smooth muscles contract and pull the ligament to move the bones 

(b) Smooth muscles contract and pull the tendons to move the bones 

(c) Skeletal muscles contract and pull the ligament to move the bones 

(d) Skeletal muscles contract and pull the tendon to move the bones 

8. Which muscles act involuntarily? 

(i) Striated muscles 

(ii) Smooth muscles 

(iii) Cardiac muscles 

(iv) Skeletal muslces 

(a) (i) and (ii) 

(b) (ii) and (iii) 

(c) (iii) and (iv) 

(d) (i) and (iv) 

9. Meristematic tissues in plants are 

(a) localised and permanent 

(b) not limited to certain regions 

(c) localised and dividing cells 

(d) growing in volume 

10. Which is not a function of epidermis? 

(a) Protection from adverse condition 

(b) Gaseous exchange 

(c) Conduction of water 

(d) Transpiration 

11. Select the incorrect sentence 

(a) Blood has matrix containing proteins, salts and hormones 

(b) Two bones are connected with ligament 

(c) Tendons are non-fibrous tissue and fragile 

(d) Cartilage is a form of connective tissue 

12. Cartilage is not found in 

(a) nose 

(b) ear 

(c) kidney 

(d) larynx 
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13. Fats are stored in human body as 

(a) cuboidal epithelium 

(b) adipose tissue 

(c) bones 

(d) cartilage 

14. Bone matrix is rich in 

(a) fluoride and calcium 

(b) calcium and phosphorus 

(c) calcium and potassium 

(d) phosphorus and potassium 

15. Contractile proteins are found in 

(a) bones 

(b) blood 

(c) muscles 

(d) cartilage 

16. Voluntary muscles are found in 

(a) alimentary canal 

(b) limbs 

(c) iris of the eye 

(d) bronchi of lungs 

17. Nervous tissue is not found in 

(a) brain 

(b) spinal cord 

(c) tendons 

(d) nerves 

18. Nerve cell does not contain 

(a) axon 

(b) nerve endings 

(c) tendons 

(d) dendrites 

19. Which of the following helps in repair of tissue and fills up the space inside the organ? 

(a) Tendon 

(b) Adipose tissue 

(c) Areolar 

(d) Cartilage 
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20. The muscular tissue which function throughout the life continuously without fatigue is 

(a) skeletal muscle 

(b) cardiac muscle 

(c) smooth muscle 

(d) voluntary muscle 

21. Which of the following cells is found in the cartilaginous tissue of the body? 

(a) Mast cells 

(b) Basophils 

(c) Osteocytes 

(d) Chondrocytes 

22. The dead element present in the phloem is 

(a) companion cells 

(b) phloem fibres 

(c) phloem parenchyma 

(d) sieve tubes 

23. Which of the following does not lose their nucleus at maturity? 

(a) Companion cells 

(b) Red blood cells 

(c) Vessel 

(d) Sieve tube cells 

24. In desert plants, rate of water loss gets reduced due to the presence of 

(a) cuticle 

(b) stomata 

(c) lignin 

(d) suberin 

25. A long tree has several branches. The tissue that helps in the side ways conduction of water 

in the branches is 

(a) collenchyma 

(b) xylem parenchyma 

(c) parenchyma 

(d) xylem vessels 

26. If the tip of sugarcane plant is removed from the field, even then it keeps on growing in 

length. It is due to the presence of 

(a) cambium 

(b) apical meristem 
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(c) lateral meristem 

(d) intercalary meristem 

27. A nail is inserted in the trunk of a tree at a height of 1 metre from the ground level. After 3 

years the nail will 

(a) move downwards 

(b) move upwards 

(c) remain at the same position 

(d) move sideways 

28. Parenchyma cells are 

(a) relatively unspecified and thin walled 

(b) thick walled and specialised 

(c) lignified 

(c) none of these 

29. Flexibility in plants is due to 

(a) collenchyma 

(b) sclerenchyma 

(c) parenchyma 

(d) chlorenchyma 

30. Cork cells are made impervious to water and gases by the presence of 

(a) cellulose 

(b) lipids 

(c) suberin 

(d) lignin 

31. Survival of plants in terrestrial environment has been made possible by the presence of 

(a) intercalary meristem 

(b) conducting tissue 

(c) apical meristem 

(d) parenchymatous tissue 

32. Choose the wrong statement 

(a) The nature of matrix differs according to the function of the tissue 

(b) Fats are stored below the skin and in between the internal organs 

(c) Epithelial tissues have intercellular spaces between them 

(d) Cells of striated muscles are multinucleate and unbranched 

33. Animals of colder regions and fishes of cold water have thicker layer of subcutaneous fat. 

Describe why? 
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34. The water conducting tissue generally present in gymnosperm is 

(a) vessels 

(b) sieve tube 

(c) tracheids 

(d) xylem fibres 

35. Match the column (A) with the column (B) 

(A)      (B) 

(a) Fluid connective tissue   (i) Subcutaneous layer 

(b) Filling of space inside the organs  (ii) Cartilage 

(c) Striated muscle    (iii) Skeletal muscle 

(d) Adipose tissue    (iv) Areolar tissue 

(e) Surface of joints    (v) Blood 

(f) Stratified squamous epithelium   (vi) Skin 

36. Match the column (A) with the column (B)  

(A)       (B) 

(a) Parenchyma      (i) Thin walled, packing cells 

(b) Photosynthesis     (ii) Carbon fixation 

(c) Aerenchyma      (iii) Localized thickenings 

(d) Collenchyma      (iv) Buoyancy 

(e) Permanent tissue     (v) Sclerenchyma 

37. If a potted plant is covered with a glass jar, water vapours appear on the wall of glass jar. 

Explain why? 

38. Name the different components of xylem and draw a living component? 

39. Draw and identify different elements of phloem. 

40. Write true (T) or false (F) 

(a) Epithelial tissue is protective tissue in animal body. 

(b) The lining of blood vessels, lung alveoli and kidney tubules are all made up of epithelial 

tissue. 

(c) Epithelial cells have a lot of intercellular spaces. 

(d) Epithelial layer is permeable layer. 

(e) Epithelial layer does not allow regulation of materials between body and external 

environment. 

41. Differentiate between voluntary and involuntary muscles. Give one example of each type. 

42. Water hyacinth float on water surface. Explain. 

43. Which structure protects the plant body against the invasion of parasites? 
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44. Differentiate the following activities on the basis of voluntary (V) or involuntary (I V) 

muscles. 

(a) Jumping of frog 

(b) Pumping of the heart 

(c) Writing with hand 

(d) Movement of chocolate in your intestine 

45. Fill in the blanks 

(a) Lining of blood vessels is made up of———. 

(b) Lining of small intestine is made up of ———. 

(c) Lining of kidney tubules is made up of———. 

(d) Epithelial cells with cilia are found in———of our body. 

46. Fill in the blanks 

(a) Cork cells possesses———on their walls that makes it impervious to gases and water. 

(b) ——— have tubular cells with perforated walls and are living in nature. 

(c) Bone possesses a hard matrix composed of———and ———. 

47. Why is epidermis important for the plants? 

48. Fill in the blanks 

(a) ———are forms of complex tissue. 

(b) ———have guard cells. 

(c) Cells of cork contain a chemical called——— 

(d) Husk of coconut is made of ———tissue. 

(e) ———gives flexibility in plants. 

(f) ———and———are both conducting tissues. 

(g) Xylem transports———and———from soil. 

(h) Phloem transport———from———to other parts of the plant. 

49. Differentiate between sclerenchyma and parenchyma tissues. Draw well labelled diagram. 

50. Describe the structure and function of different types of epithelial tissues. Draw diagram of 

each type of epithelial tissue. 

51. Draw well labelled diagrams of various types of muscles found in human body. 

52. Give reasons for 

(a) Meristematic cells have a prominent nucleus and dense cytoplasm but they lack 

vacuole. 

(b) Intercellular spaces are absent in sclerenchymatous tissues. 

(c) We get a crunchy and granular feeling, when we chew pear fruit. 

(d) Branches of a tree move and bend freely in high wind velocity. 
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(e) It is difficult to pull out the husk of a coconut tree. 

53. List the characteristics of cork. How are they formed? Mention their role. 

54. Why are xylem and phloem called complex tissues? How are they different from one 

other? 

55. (a) Differentiate between meristematic and permanent tissues in plants 

(b) Define the process of differentiation 

(c) Name any two simple and two complex permanent tissues in plants. 

56. Label the parts of the neuron below: 
 

 
 
57. (a) Observe the diagram given below carefully and label the regions marked A, B and C in 

the diagram. 

 
(b) Which meristematic tissue is responsible for increase in length of root and for the 
transformation of the stem of a plant into trunk when it grows into a tree. 
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CHAPTER – 8 
 

MOTION 

 
 

 
MOTION 
Motion means movement. The motion of an object is perceived when its position changes 
continuously with respect to some stationary object. 
 
DISTANCE 
The distance travelled by an object is the length of actual path travelled by the object during 
the motion. 
 
DISPLACEMENT 
The displacement of an object is the shortest distance travelled between the initial and final 
position of the object. 
 

 When final position coincides with the initial position, displacement is 0 but distance is 
not equal to 0. 

 Both, the distance and displacement are measure in meter or cm or km. 
 Distance is a scalar quantity having only. Displacement is a vector quantity having both 

magnitude and direction. 
 The distance travelled by an object in motion can never be zero or negative. The 

displacement can be positive, zero or negative. 
 
INTEXT QUESTIONS PAGE NO. 100 
 
1. A farmer moves along the boundary of a square field of side 10 m in 40 s. What will be the 

magnitude of displacement of the farmer at the end of 2 minutes 20 seconds? 
Ans. The farmer takes 40 s to cover 4 × 10 = 40 m. 

In 2 min and 20 s (140 s), he will cover a distance = 40 140 140
40

m   

Therefore, the farmer completes 140 3.5
40

  rounds (3 complete rounds and a half round) of 

the field in 2 min and 20 s.  
That means, after 2 min 20 s, the farmer will be at the opposite end of the starting point. 
Now, there can be two extreme cases.  
Case I: Starting point is a corner point of the field. 
In this case, the farmer will be at the diagonally opposite corner of the field after 2 min 20 
s.  
Therefore, the displacement will be equal to the diagonal of the field.  
Hence, the displacement will be 2 210 10 14.1m   
Case II: Starting point is the middle point of any side of the field.  
In this case the farmer will be at the middle point of the opposite side of the field after 2 
min 20 s. 
Therefore, the displacement will be equal to the side of the field, i.e., 10 m. 
For any other starting point, the displacement will be between 14.1 m and 10 m. 

2. Which of the following is true for displacement? 
(a) It cannot be zero. 
(b) Its magnitude is greater than the distance travelled by the object. 
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Ans. (a) Not true. Displacement can become zero when the initial and final position of the 
object is the same. 
(b) Not true. Displacement is the shortest measurable distance between the initial and final 
positions of an object. It cannot be greater than the magnitude of the distance travelled by 
an object. However, sometimes, it may be equal to the distance travelled by the object. 

 
UNIFORM MOTION 
A body is said to have a uniform motion if it travels equal distances in equal intervals of time, 
no matter how small these intervals may be. 
Eg. A vehicle running at a constant speed of 10m/sec ,will cover equal distances of 10metres 
every second, so its motion will be uniform. 
 
NON-UNIFORM MOTION 
A body is said to have a non- uniform motion if it travels unequal distances in equal intervals 
of time, no matter how small these intervals may be. 
Eg. A freely ball from a certain height covers unequal distances in equal intervals of time, so 
its motion is non uniform. 
Non uniform motion is also called accelerated motion. 
 
SPEED 
 
Speed of a body is defined as the distance travelled by the body in unit time. 

 distance travelled( )( )
time taken( )

sSpeed v
t

  

Speed is a scalar quantity. 
 

 
Uniform Speed: When a body travels equal distances in equal intervals of time, the speed of 
the body is said to be uniform. 
 
Non-uniform Speed: When a body travels unequal distances in equal intervals of time, the 
speed of the body is said to be non-uniform. 
 
VELOCITY 
 
Velocity of a body is the distance travelled by the body in unit time in a given direction. 

 
distance travelled in a given direction displacement

time taken time
Velocity    

 Velocity is a vector quantity. 
 

Uniform Velocity: When a body travels equal distances in equal intervals of time in a 
particular direction, the velocity of the body is said to be uniform. 
 
Non-uniform Velocity: When a body travels unequal distances in equal intervals of time in a 
particular direction, the velocity of the body is said to be non-uniform. 
 
Both speed and velocity are measured in m/s or cm/s or km/hr 
 
AVERAGE VELOCITY 
 
Average Velocity: When velocity of a body is changing at a uniform rate, average velocity is 

given by Initial velocity( ) + final velocity( )
2av

u vv   
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INTEXT QUESTIONS PAGE NO. 102 
 
1. Distinguish between speed and velocity. 
Ans. 

Speed Velocity 
Speed is the distance travelled by an object 
in a given interval of time. It does not have 
any direction. 

Velocity is the displacement of an object in 
a given interval of time. It has a unique 
direction. 

The speed of an object can never be 
negative. At the most, it can become zero. 
This is because distance travelled can never 
be negative. 

The velocity of an object can be negative, 
positive, or equal to zero. This is because 
displacement can take any of these three 
values. 

2. Under what condition(s) is the magnitude of average velocity of an object equal to its 
average speed? 

Ans. Total distance covered
Total time taken

Average speed   and 

Displacement
Total time taken

Average velocity   

If the total distance covered by an object is the same as its displacement, then its average 
speed would be equal to its average velocity. 

3. What does the odometer of an automobile measure? 
Ans. The odometer of an automobile measures the distance covered by an automobile. 

4. What does the path of an object look like when it is in uniform motion? 
Ans. An object having uniform motion has a straight line path.  

5. During an experiment, a signal from a spaceship reached the ground station in five minutes. 
What was the distance of the spaceship from the ground station? The signal travels at the 
speed of light, that is, 3 × 108 m s−1. 
Ans. Time taken by the signal to reach the ground station from the spaceship  
= 5 min = 5 × 60 = 300 s 
Speed of the signal = 3 × 108 m/s 

Distance travelled
Time taken

Speed   

 ∴Distance travelled = Speed × Time taken = 3 × 108 × 300 = 9 × 1010 m 
Hence, the distance of the spaceship from the ground station is 9 × 1010 m. 

 
ACCELERATION 
 
Acceleration of a body is defined as the rate of change of velocity of the body with time. It is 

given by formula: v ua
t


  

It is measured in m/s2 or cm/s2 or km/hr2. Acceleration is a vector quantity.  
 
If the velocity of the body increases with time, the acceleration is positive, and the kind of 
motion is called accelerated motion. If the velocity of the body decreases with time, the 
acceleration is negative (retardation), and the motion is called decelerated motion. 
 

Uniform Acceleration: When velocity of the body changes by equal amounts in equal 
intervals of time in a particular direction, the acceleration of the body is said to be uniform. 
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Non-uniform Acceleration: When velocity of the body changes by unequal amounts in equal 
intervals of time in a particular direction, the acceleration of the body is said to be non-
uniform. 
INTEXT QUESTIONS PAGE NO. 103 
 
1. When will you say a body is in (i) uniform acceleration? (ii) non-uniform acceleration? 

Ans. (i) A body is said to have uniform acceleration if it travels in a straight path in such a 
way that its velocity changes at a uniform rate, i.e., the velocity of a body increases or 
decreases by equal amounts in an equal interval of time. 
(ii) A body is said to have non-uniform acceleration if it travels in a straight path in such a 
way that its velocity changes at a non-uniform rate, i.e., the velocity of a body increases or 
decreases in unequal amounts in an equal interval of time.  

2. A bus decreases its speed from 80 km h−1 to 60 km h−1 in 5 s. Find the acceleration of the 
bus. 

Ans. Initial speed of the bus, u = 80 km/h = 580 22.22 /
18

m s   

Final speed of the bus, v = 60 km/h = 560 16.66 /
18

m s   

Time take to decrease the speed, t = 5 s 
216.66 22.22, 1.12 /

5
v uAcceleration a m s

t
 

     

Here, the negative sign of acceleration indicates that the velocity of the car is decreasing.  
3. A train starting from a railway station and moving with uniform acceleration attains a 

speed 40 km h−1 in 10 minutes. Find its acceleration. 
Ans. Initial velocity of the train, u = 0 (since the train is initially at rest) 

Final velocity of the train, v = 40 km/h = 540 11.11 /
18

m s   

211.11 0, 0.0185 /
5

v uAcceleration a m s
t
 

    

Time taken, t = 10 min = 10 × 60 = 600 s 
Hence, the acceleration of the train is 0.0185 m/s2. 

 
NUMERICALS 
 
1. A particle is moving in a circle of diameter 5m. Calculate the distance covered and the 

displacement when it competes 3 revolutions. 
 
2. A body thrown vertically upwards reaches a maximum height ‘h’. It then returns to ground. 

Calculate the distance travelled and the displacement. 
 
3. A body travels a distance of 15m from A to B and then moves a distance of 20m at right 

angles to AB. Calculate the total distance travelled and the displacement. 
 
4. An object is moving in a circle of radius ‘r’. Calculate the distance and displacement  

(i) when it completes half the circle  
(ii) when it completes one full circle. 

 
5. An object travels 16m in 4s and then another 16m in 2s. What is the average speed of the 

object? 
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6. Vishnu swims in a 90m long pool. He covers 180m in one minute by swimming from one 
end to the other and back along the same straight path. Find the average speed and average 
velocity of Vishnu. 

 
7. In along distance race, the athletics were expected to take four rounds of the track such that 

the line of finish was same as the line of start. Suppose the length of the track was 200m. 
 

(a) What is the total distance to be covered by the athletics? 

(b) What is the displacement of the athletics when they touch the finish line? 

(c) Is the motion of the athletics uniform or non-uniform? 

(d) Is the displacement of an athletic and the distance covered by him at the end of the 

race equal? 

 
8. Starting from a stationary position, Bhuvan paddles his bicycle to attain a velocity of 6m/s 

in 30s. Then he applies brakes such that the velocity of bicycle comes down to 4m/s in the 
next 5s. Calculate the acceleration of the bicycle in both the cases. 

 
9. Amit is moving in his car with a velocity of 45km/hr. How much distance will he cover  

(a) in one minute and  
(b) in one second. 

 
10. The odometer of a car reads 2000 km at the start of a trip and 2400km at the end of the trip. 

If the trip took 8 hr, calculate the average speed of the car in km/hr and m/s. 
 
11. An electric train is moving with a velocity of 120km/hr. How much distance will it move in 

30s? 
 
12. A body is moving with a velocity of 15m/s. If the motion is uniform, what will be the 

velocity after 10s? 
 
13. A train travels some distance with a speed of 30km/hr and returns with a speed of 45km/hr. 

Calculate the average speed of the train. 
 
14. A train 100m long moving on a straight level track passes a pole in 5s. Find  

(a) the speed of the train  
 
(b) the time it will take to cross a bridge 500m long. 

 
15. A car travels along a straight line for first half time with speed 40km/hr and the second half 

time with speed 60km/hr. Find the average speed of the car. 
 
16. A body starts rolling over a horizontal surface with an initial velocity of 0.5m/s. Due to 

friction, its velocity decreases at the rate of 0.05m/s2. How much time will it take for the 
body to stop? 

 
17. A car traveling at 36km/hr speeds upto 70km/hr in 5 seconds. What is its acceleration? If 

the same car stops in 20s, what is the retardation? 
 
18. A scooter acquires a velocity of 36km/hr in 10seconds just after the start. It takes 20 

seconds to stop. Calculate the acceleration in the two cases. 
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19. On a 120km track, a train travels the first 30 km at a uniform speed of 30 km/hr. How fast 
must the train travel the next 90 km so as to average 60 km/hr for the entire trip? 

 
20. A train travels at 60 km/hr for 0.52 hr; at 30 km/hr for the next 0.24 hr and at 70 km/hr for 

the next 0.71 hr. What is the average speed of the train? 
 
GRAPHICAL REPRESENTATION OF MOTION 
 
A graph represents the relation between two variable quantities in pictorial form. It is plotted 
between two variable quantities. The quantity that is varied our choice is called independent 
variable. The other quantity, which varies as a result of this change, is called dependent 
variable. For example, in distance-time graph, time is independent variable and distance is 
dependent variable. Similarly, in velocity-time graph, time is independent variable and velocity 
is dependent variable.  
   
DISTANCE-TIME GRAPH 
 
The distance-time graph represents the change in the position of a body with time. In this 
graph, we take time along the x-axis and the distance along the y-axis. The distance-time graph 
under different conditions are shown below.  
 
1. When the body is at rest 
 

The position of the body does not change with time. Its distance from the origin continues 
to be same at all instants of time. Therefore, we obtain a straight line parallel to x-axis(time 
axis) (see the below figure) 

 
 

2. When the body is in uniform motion 
 

When an object travels equal distances in equal intervals of time, it moves with uniform 
speed. This shows that the distance travelled by the object is directly proportional to time 
taken. Thus, for uniform speed, a graph of distance travelled against time is a straight line, 
as shown in below figure. The portion OB of the graph shows that the distance is 
increasing at a uniform rate. 
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On the graph, AC denotes the time interval (t2 – t1) while BC corresponds to the distance         
(s2 – s1). We can see from the graph that as the object moves from the point A to B, it covers a 
distance (s2 – s1) in time (t2 – t1). The speed, v of the object, therefore can be represented as 

distance travelledspeed
time taken

  

  2 1

2 1

s sv
t t





 

3. When the body is in non-uniform motion 
When a body moves with non-uniform speed it covers unequal distance in equal intervals 
of time. The distance-time graph for a body which is moving with non-uniform speed is not 
a straight line. It is a curve. The speed of the object will change with respect to time. 

 
 
VELOCITY-TIME GRAPH 
The geometrical relationship between the velocity of an object and the time taken by the object 
is called the velocity-time graph. 
 
The velocity-time graph of an object can be drown by taking the time taken along the X-axis 
and the velocity along the Y-axis. The ratio of the velocity and the time taken will give the 
acceleration of the object. Therefore, the slope of the velocity-time graph gives the acceleration 
of the given object. That is, by using this graph one can find the acceleration of an object. The 
velocity-time graph under different conditions are shown below.  
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1. When the body is moving with uniform velocity 
 

If the object moves at uniform velocity, the height of its velocity-time graph will not 
change with time.  It will be a straight line parallel to the x-axis.  We know that the product 
of velocity and time give displacement of an object moving with uniform velocity. The area 
enclosed by velocity-time graph and the time axis will be equal to the magnitude of the 
displacement. 

 

 
To know the distance moved by the car between time t1 and t2 using the above figure, draw 
perpendiculars from the points corresponding to the time t1 and t2 on the graph. The 
velocity of v km/h is represented by the height AC or BD and the time (t2 – t1) is 
represented by the length AB. So, the distance s moved by the car in time (t2 – t1) can be 
expressed as 

s = AC × CD = v(t2 – t1) = Area of the rectangle ABDC (shaded portion) 
 
2. When the body is moving with uniform acceleration 

In this case, the velocity-time graph for the motion of the car is shown in below figure. The 
nature of the graph shows that velocity changes by equal amounts in equal intervals of 
time. Thus, for all uniformly accelerated motion, the velocity-time graph is a straight line. 
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The area under the velocity-time graph gives the distance (magnitude of displacement) 
moved by the car in a given interval of time. If the car would have been moving with 
uniform velocity, the distance travelled by it would be represented by the area ABCD under 
the graph. Since the magnitude of the velocity of the car is changing due to acceleration, 
the distance s travelled by the car will be given by the area ABCDE under the velocity-time 
graph. 
That is, 
s = area ABCDE = area of the rectangle ABCD + area of the triangle ADE 

  1 ( )
2

AB BC AD DE     
 
3. When the body is moving with a variable acceleration  

In the case of non-uniformly accelerated motion, velocity-time graphs can have any shape. In below 
Fig. (a) shows a velocity-time graph that represents the motion of an object whose velocity is 
decreasing with time while Figure (b) shows the velocity-time graph representing the non-uniform 
variation of velocity of the object with time. 

 
INTEXT QUESTIONS PAGE NO. 107 
 

1. What is the nature of the distance−time graphs for uniform and non-uniform motion of an 
object? 
Ans. The distance−time graph for uniform motion of an object is a straight line (as shown 
in the following figure). 
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The distance−time graph for non-uniform motion of an object is a curved line (as shown in 
the given figure). 

 
 
2. What can you say about the motion of an object whose distance−time graph is a straight 

line parallel to the time axis? 
Ans. When an object is at rest, its distance−time graph is a straight line parallel to the time 
axis. 

 
A straight line parallel to the x-axis in a distance−-time graph indicates that with a change 
in time, there is no change in the position of the object. Thus, the object is at rest. 

3. What can you say about the motion of an object if its speed−time graph is a straight line 
parallel to the time axis? 
Ans. Object is moving uniformly. 

 
A straight line parallel to the time axis in a speed−time graph indicates that with a 
change in time, there is no change in the speed of the object. This indicates the uniform 
motion of the object. 
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4. What is the quantity which is measured by the area occupied below the velocity−time 
graph? 
Ans. Distance 

 
The graph shows the velocity−time graph of a uniformly moving body. 
Let the velocity of the body at time (t) be v. 
Area of the shaded region = length × breath 
Where,  Length = t, Breath = v 
Area = vt = velocity × time …(i) 

We know, Distance Velocity
Time

  

∴ Distance = Velocity × Time…(ii) 
From equations (i) and (ii), Area = Distance 
Hence, the area occupied below the velocity−time graph measures the distance covered 
by the body. 

 
NUMERICALS 
 

1. The right-sided figure is the distance-time graph of an object. Do you think it represents a 
real situation? If so, why? If not, why not? 
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2. The graph in below figure shows the positions of a body at different times. Calculate the 
speed of the body as it moves from (i) A to B (ii) B to C and (iii) C to D. 

 
3. The velocity time graph of an ascending passenger lift is given below. What is the 

acceleration of the lift: (i) during the first two seconds (ii) between 2nd and 10th second (iii) 
during the last two seconds. 

 
 

4. A body is moving uniformly with a velocity of 5m/s. Find graphically the distance travelled 
by it in 5 seconds. 

5. Study the speed-time graph of a body shown in below figure and answer the following 
questions:  
(a) What type of motion is represented by OA? 

(b) What type of motion is represented by AB? 

(c) What type of motion is represented by BC? 

(d) Calculate the acceleration of the body. 

(e) Calculate the retardation of the body. 

(f) Calculate the distance travelled by the body from A to B.  
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6. In the above question, calculate (i) distance travelled from O to A (ii) distance travelled 

from B to C. (iii) total distance travelled by the body in 16 sec. 
 
7. A car is moving on a straight road with uniform acceleration. The following table gives the 

speed of the car at various instants of time: 
Time(t) 0 10 20 30 40 50 
Speed(m/s) 5 10 15 20 25 30 

 
Draw the speed time graph choosing a convenient scale. Determine from it (i) the 
acceleration of the car (ii) the distance travelled by the car in 50 sec. 

 
8. The graph in below figure shows the positions of a body at different times. Calculate the 

speed of the body as it moves from (i) A to B (ii) B to C and (iii) C to D. 

 
9. A car is moving on a straight road with uniform acceleration. The speed of the car varies 

with time as follows:  
Time(t) 0 2 4 6 8 10 
Speed(m/s) 4 8 12 16 20 24 
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Draw the speed time graph choosing a convenient scale. Determine from it (i) the 
acceleration of the car (ii) the distance travelled by the car in 10 sec. 

 
10.  The graph given below is the velocity-time graph for a moving body. Find (i) velocity of 

the body at point C (ii) acceleration acting on the body between A and B (iii) acceleration 
acting on the body between B and C. 

 
 
EQUATIONS OF MOTION BY GRAPHICAL METHOD 
 
When an object moves along a straight line with uniform acceleration, it is possible to relate its 
velocity, acceleration during motion and the distance covered by it in a certain time interval by 
a set of equations known as the equations of motion. There are three such equations. These are: 

v = u + at ---------------  (1) 
21

2
s ut at    ------------- (2) 

2a s = v2 – u2 -----------  (3) 
where u is the initial velocity of the object which moves with uniform acceleration a for time t, 
v is the final velocity, and s is the distance travelled by the object in time t. Eq. (1) describes 
the velocity-time relation and Eq. (2) represents the position-time relation. Eq. (3), which 
represents the relation between the position and the velocity, can be obtained from Eqs. (1) and 
(2) by eliminating t. These three equations can be derived by graphical method. 
 
EQUATION FOR VELOCITY-TIME RELATION 
In the graph, AC gives the initial velocity (u). BE gives the final velocity 

(v). CE represents the time taken t. DF gives the change in velocity. 
 

Change in velocityAcceleration=
Time

 

DF OF ODa
CE OE OC


  


 

But OE – OC = t 
v ua

t


  

 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 121 - 
 

 v – u = at …… (i) 

 v = u + at ……(I) 
 

 
 
EQUATION FOR POSITION-VELOCITY RELATION 
Let ‘s’ be the displacement of the body in a time t. 

In the graph, Displacement = Area CABE 

s = Area of the rectangle CAGE + Area of the triangle ABG. 

s = AC x CE + 
1
2
 (AG x GB) 

Here AC = u 

CE = t 

AG = t 

GB = v – u = at [from(i)] 

s = ut + 1
2
 x  t x at 

 

s = ut + 1
2

at2   …………… (II) 

 
EQUATION FOR POSITION-TIME RELATION 
In the graph, Displacement = Area of the trapezium CABE 

s = 
1
2
(AC+EB) x CE 

Here AC = u, EB = v, CE = t 

.............( )
2

u vs t ii
   

From (i), we have v ut
a
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Substituting the value of t, 
 

2
u v v us

a
 

   

2 2

2
v us

a


   
2 2 2v u as    

v2 = u2 + 2as …………….(III) 
(I), (II) and (III) are the equations of motion. 
 
Acceleration due to gravity 
The velocity of the body gradually decreases and becomes zero at a maximum height.The body 
is decelarated or retarded. When the body is allowed to fall down, the velocity gradually 
increases. Now the body is accelerated. 
 
The decelaration or acceleration due to the gravitational force of earth is known as accelaration 
due to gravity, denoted as ‘g’. The average value of ‘g’ is 9.8 m/s2. The velocity of the body 
thrown vertically upwards will decrease by 9.8m for every second and the velocity of a body 
falling down increases by 9.8m for every second. 
 
The equations of motion for this body can be obtained from the equations of motion. 

v =u + at 

s= ut +  1
2

at2 

v2 = u2 + 2as 
 
 
For the body thrown upwards, equations can be obtained by substituting 
a = –g and s = h  we get,  

v = u – gt 

h = ut –  1
2

gt2 

v2 = u2 – 2gh 
When a body allowed to fall freely, u = 0. a = g and s = h. 
Now, the equations will be  

v = gt 

h =  1
2

gt2 

v2 = 2gh 
 
INTEXT QUESTIONS PAGE NO. 109 
 
1. A bus starting from rest moves with a uniform acceleration of 0.1 m s−2 for 2 minutes. Find 

(a) the speed acquired, (b) the distance travelled. 
Ans.  
(a) Initial speed of the bus, u = 0 (since the bus is initially at rest) 
Acceleration, a = 0.1 m/s2 
Time taken, t = 2 minutes = 120 s 
Let v be the final speed acquired by the bus. 

00.1
120

v u va
t
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∴v = 12 m/s 
(b) According to the third equation of motion: 
v2 − u2 = 2as 
Where, s is the distance covered by the bus  
(12)2 − (0)2 = 2(0.1) s 
s = 720 m 
Speed acquired by the bus is 12 m/s. 
Distance travelled by the bus is 720 m. 

 
2. A train is travelling at a speed of 90 km h−1. Brakes are applied so as to produce a uniform 

acceleration of −0.5 m s−2. Find how far the train will go before it is brought to rest. 
Ans. Initial speed of the train, u = 90 km/h = 25 m/s 
Final speed of the train, v = 0 (finally the train comes to rest) 
Acceleration = −0.5 m s−2 
According to third equation of motion: 
v2 = u2 + 2 as 
(0)2 = (25)2 + 2 (−0.5) s 
Where, s is the distance covered by the train 

225 625
2 0.5

s m 


 

The train will cover a distance of 625 m before it comes to rest. 
 
3. A trolley, while going down an inclined plane, has an acceleration of 2 cm s−2. What will 

be its velocity 3 s after the start? 
Ans. Initial velocity of the trolley, u = 0 (since the trolley was initially at rest) 
Acceleration, a = 2 cm s−2 = 0.02 m/s2 
Time, t = 3 s 
According to the first equation of motion:  
v = u + at 
Where, v is the velocity of the trolley after 3 s from start 
v = 0 + 0.02 × 3 = 0.06 m/s 
Hence, the velocity of the trolley after 3 s from start is 0.06 m/s. 

4. A racing car has a uniform acceleration of 4 m s−2. What distance will it cover in 10 s after 
start? 
Ans. Initial velocity of the racing car, u = 0 (since the racing car is initially at rest) 
Acceleration, a = 4 m/s2 
Time taken, t = 10 s  

According to the second equation of motion: 21
2

s ut at   

Where, s is the distance covered by the racing car 
21 4000 4 10 200

2 2
s m       

Hence, the distance covered by the racing car after 10 s from start is 200 m. 
5. A stone is thrown in a vertically upward direction with a velocity of 5 m s−1. If the 

acceleration of the stone during its motion is 10 m s−2 in the downward direction, what will 
be the height attained by the stone and how much time will it take to reach there? 
Ans. Initially, velocity of the stone,u = 5 m/s 
Final velocity, v = 0 (since the stone comes to rest when it reaches its maximum height) 
Acceleration of the stone, a = acceleration due to gravity, g = 10 m/s2  
(in downward direction) 
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There will be a change in the sign of acceleration because the stone is being thrown 
upwards. 
 
Acceleration, a = −10 m/s2 
Let s be the maximum height attained by the stone in time t. 
According to the first equation of motion: 
v = u + at 
0 = 5 + (−10) t 

5 0.5
10

t s
  


 

According to the third equation of motion: 
v2 = u2 + 2 as 
(0)2 = (5)2 + 2(−10) s 

25 1.25
20

s m   

Hence, the stone attains a height of 1.25 m in 0.5 s. 
 
UNIFORM CIRCULAR MOTION 
 
An athlete runs along the circumference of a circular path. This type of motion is known as 
circular motion. The movement of an object in a circular path is called circular motion. 
 
When an object moves in a circular path with a constant velocity, its motion is called uniform 
circular motion. In uniform circular motion, the magnitude of the velocity is constant at all 
points and the direction of the velocity changes continuously. 
 
We know that the circumference of a circle of radius r is given by 2 r . If the athlete takes t 
seconds to go once around the circular path of radius r, the velocity v is given by 

2 rv
t


  

 
NUMERICALS 
 
1. A car increases its speed from 20 km/h to 50 km/h in 10 seconds. What is its 

acceleration? 
 
2. A ship is moving at a speed of 56km/h. One second later, it is moving at 58km/h. 

What is its acceleration? 
 
3. A scooter acquires a velocity of 36km/h in 10 seconds just after the start. Calculate 

the acceleration of the scoter. 
 
4. A racing car has uniform acceleration of 4m/s2. What distance will it cover in 10 

seconds after start? 
 
5. A car acquires a velocity of 72km/h in 10 seconds starting from rest. Find (a) the 

acceleration (b) the average velocity (c) the distance travelled in this time. 
 
6. A body is accelerating at a constant rate of 10m/s2. If the body starts from rest, how 

much distance will it cover in 2 seconds? 
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7. An object undergoes an acceleration of 8m/s2 starting from rest. Find the distance 

travelled in 1 second. 
 
8. A moving train is brought to rest within 20 seconds by applying brakes. Find the 

initial velocity, if the retardation due to brakes is 2m/s2. 
 
9. A car accelerates uniformly from 18km/h to 36 km/h in 5 seconds. Calculate (i) 

acceleration and (ii) the distance covered by the car in that time. 
 
10. A body starts to slide over a horizontal surface with an initial velocity of 0.5 m/s. 

Due to friction, its velocity decreases at the rate of 0.05 m/s2. How much time will it 
take for the body to stop? 

 

11. A train starting from the rest moves with a uniform acceleration of 0.2 m/s2 for 5 
minutes. Calculate the speed acquired and the distance travelled in this time. 

 

12. A bus was moving with a speed of 54 km/h. On applying brakes, it stopped in 8 
seconds. Calculate the acceleration and the distance travelled before stopping. 

 

13. A motor cycle moving with a speed of 5 m/s is subjected to an acceleration of 0.2 
m/s2. Calculate the speed of the motor cycle after 10 seconds and the distance 
travelled in this time. 

 

14. The brakes applied to a car produce an acceleration of 6 m/s2 in the opposite 
direction to the motion. If the car takes 2 seconds to stop after the application of 
brakes, calculate the distance it travels during this time. 

 

15. A train starting from rest attains a velocity of 72 km/h in 5 minutes. Assuming that 
the acceleration is uniform, find (i) the acceleration and (ii) the distance travelled by 
the train for attaining this velocity. 

 

16. Calculate the speed of the tip of second’s hand of a watch of length 1.5 cm. 
 

17. A cyclist goes once round a circular track of diameter 105m in 5 minutes. Calculate 
his speed. 

 

18. A cyclist moving on a circular track of radius 50m complete revolution in 4 minutes. 
What is his (i) average speed (ii) average velocity in one full revolution?  

 

19. The length of minutes hand of a clock in 5 cm. Calculate its speed. 
 

20. A car starts from rest and moves along the x-axis with constant acceleration 5m/s2 
for 8 seconds. If it then continues with constant velocity, what distance will the car 
cover in 12 seconds since it started from the rest? 

 

21. An object is dropped from rest at a height of 150m and simultaneously another 
object is dropped from rest at a height 100m. What is the difference in their heights 
after 2 seconds if both the objects drop with same acceleration? How does the 
difference in heights vary with time? 

 

22. Obtain a relation for the distance travelled by an object moving with a uniform 
acceleration in the interval between 4th and 5th seconds. 
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23. Two stones are thrown vertically upwards simultaneously with their initial velocities 
u1 and u2 respectively. Prove that the heights reached by them would be in the ratio 
of u12:u22 (Assume upward acceleration is – g and downward acceleration to be +g). 

 

24. An object starting from rest travels 20m in first 2 seconds and 160m in next 4 seconds. 
What will be the velocity after 7 seconds from the start? 

 
25. An electron moving with a velocity of 5 x 104 m/s enters into a uniform electric field and 

acquires a uniform acceleration of 104m/s2 in the direction of its initial motion. (i) Calculate 
the time in which the electron would acquire a velocity double of its initial velocity. (ii) 
How much distance the electron would cover in this time? 

 
EXERCISE QUESTIONS PAGE NO. 112 
 
 
1. An athlete completes one round of a circular track of diameter 200 m in 40 s. What will be 

the distance covered and the displacement at the end of 2 minutes 20 s? 
Ans. Diameter of a circular track, d = 200 m 

Radius of the track, r = 100
2
d m  

Circumference = 2πr = 2π (100) = 200π m 
In 40 s, the given athlete covers a distance of 200π m. 

In 1 s, the given athlete covers a distance = 200
40

m  

The athlete runs for 2 minutes 20 s = 140 s 

∴Total distance covered in 200 22140 140 2200
40 7

s m
  


 

The athlete covers one round of the circular track in 40 s. This means that after every 40 s, 
the athlete comes back to his original position. Hence, in 140 s he had completed 3 rounds 
of the circular track and is taking the fourth round. 
He takes 3 rounds in 40 × 3 = 120 s. Thus, after 120 s his displacement is zero.  
Then, the net displacement of the athlete is in 20 s only. In this interval of time, he moves 
at the opposite end of the initial position. Since displacement is equal to the shortest 
distance between the initial and final position of the athlete, displacement of the athlete will 
be equal to the diameter of the circular track. 
∴ Displacement of the athlete = 200 m 
Distance covered by the athlete in 2 min 20 s is 2200 m and his displacement is  
200 m. 

2. Joseph jogs from one end A to the other end B of a straight 300 m road in 2 minutes 50 
seconds and then turns around and jogs 100 m back to point C in another 1 minute. What 
are Joseph’s average speeds and velocities in jogging (a) from A to B and (b) from A to C? 
Ans.  (a) From end A to end B 

 
Distance covered by Joseph while jogging from A to B = 300 m 
Time taken to cover that distance = 2 min 50 seconds = 170 s  

Total distance covered
Total time taken

Average speed   

Total distance covered = 300 m 
Total time taken = 170 s 
Displacement = shortest distance between A and B = 300 m 
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Time interval = 170 s 
300 1.765 /
170

Average speed m s   

Displacement
Total time taken

Average velocity   

Displacement = shortest distance between A and B = 300 m 
Time interval = 170 s 

300 1.765 /
170

Average velocity m s   

The average speed and average velocity of Joseph from A to B are the same and equal to 
1.765 m/s. 
(b) From end A to end C 

 
Total distance covered

Total time taken
Average speed   

 
Total distance covered = Distance from A to B + Distance from B to C 
= 300 + 100 = 400 m 
Total time taken = Time taken to travel from A to B + Time taken to travel from B to C = 
170 + 60 = 230 s 

400 1.739 /
230

Average speed m s   

Displacement
Total time taken

Average velocity   

Displacement from A to C = AC = AB − BC = 300 − 100 = 200 m 
Time interval = time taken to travel from A to B + time taken to travel from B to C  
= 170 + 60 = 230 s 

200 0.87 /
230

Average velocity m s   

The average speed of Joseph from A to C is 1.739 m/s and his average velocity is 0.87 m/s. 
 

3. Abdul, while driving to school, computes the average speed for his trip to be 20 km/h. On 
his return trip along the same route, there is less traffic and the average speed is 40 km/h. 
What is the average speed for Abdul’s trip? 
Ans. Case I: While driving to school 
Average speed of Abdul’s trip = 20 km/h 

Total distance covered
Total time taken

Average speed   

Total distance = Distance travelled to reach school = d 
Let total time taken = t1 

1
1

20 ..........( )
20

d dt i
t

     

Case II: While returning from school  
Total distance = Distance travelled while returning from school = d 
Now,total time taken = t2 
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1
2

40 ..........( )
40

d dt ii
t

     

Total distance covered in the tripAverage Speed for Abdul's trip =
Total time taken

 

Where, 
Total distance covered in the trip = d + d = 2d 
Total time taken, t = Time taken to go to school + Time taken to return to school  
= t1 + t2 

1 2

2dAverage speed =
t +t

  

From equations (i) and (ii), 
2d 2 80Average speed = 26.67 /d d 2 1 3+

20 40 40

m s  


 

 
Hence, the average speed for Abdul’s trip is 26.67 m/s. 

 
4. A motorboat starting from rest on a lake accelerates in a straight line at a constant rate of 

3.0 m/s2 for 8.0 s. How far does the boat travel during this time? 
Ans. Initial velocity, u = 0 (since the motor boat is initially at rest)  
Acceleration of the motorboat, a = 3 m/s2 
Time taken, t = 8 s 
According to the second equation of motion: 

21
2

s ut at   

Distance covered by the motorboat, s 
210 3 8 96

2
s m      

Hence, the boat travels a distance of 96 m. 
 
5. A driver of a car travelling at 52 km/h applies the brakes and accelerates uniformly in the 

opposite direction. The car stops in 5 s. Another driver going at 3 km/h in another car 
applies his brakes slowly and stops in 10 s. On the same graph paper, plot the speed versus 
time graphs for the two cars. Which of the two cars travelled farther after the brakes were 
applied? 
Ans. Case A: 
Initial speed of the car, u1 = 52 km/h = 14.4 m/s 
Time taken to stop the car, t1 = 5 s 
Final speed of the car becomes zero after 5 s of application of brakes. 
Case B: 
Initial speed of the car, u2 = 3 km/h = 0.833 m/s ≅ 0.83 m/s 
Time taken to stop the car, t2 = 10 s 
Final speed of the car becomes zero after 10 s of application of brakes. 
Plot of the two cars on a speed−time graph is shown in the following figure: 
 
Distance covered by each car is equal to the area under the speed−time graph. 
Distance covered in case A, 

1
1 1 14.4 5 36
2 2

S OP OR m        

Distance covered in case B, 
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2
1 1 0.83 10 4.15
2 2

S OS OQ m        

Area of ΔOPR > Area of ΔOSQ 
 

 
Thus, the distance covered in case A is greater than the distance covered in case B. 
Hence, the car travelling with a speed of 52 km/h travels farther after brakes were applied. 

 
6. Fig 8.11 shows the distance-time graph of three objects A,B and C. Study the graph and 

answer the following questions: 

 
(a) Which of the three is travelling the fastest? 
(b) Are all three ever at the same point on the road? 
(c) How far has C travelled when B passes A? 
(d) How far has B travelled by the time it passes C? 

 

Ans. Distance
Time

Speed   
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y-axis DistanceSlope of the graph=
x-axis Time

  

∴Speed = slope of the graph 
Since slope of object B is greater than objects A and C, it is travelling the fastest. 
(b) All three objects A, B and C never meet at a single point. Thus, they were never at the 

same point on road. 
(c) On the distance axis: 

 
7 small boxes = 4 km 

∴1 small box 4
7

km  

Initially, object C is 4 blocks away from the origin. 

∴Initial distance of object C from origin 16
7

km  

Distance of object C from origin when B passes A = 8 km 

Distance covered by C 16 56 16 408 5.714
7 7 7

km
      

Hence, C has travelled a distance of 5.714 km when B passes A. 
(d) 

Distance covered by B at the time it passes C for 9 boxes 4 369 5.143
7 7

km     

Hence, B has travelled a distance of 5.143 km when B passes A. 
 
7. A ball is gently dropped from a height of 20 m. If its velocity increases uniformly at the 

rate of 10 m/s2, with what velocity will it strike the ground? After what time will it strike 
the ground? 
Ans. Distance covered by the ball, s = 20 m 
Acceleration, a = 10 m/s2 
Initially, velocity, u = 0 (since the ball was initially at rest) 
Final velocity of the ball with which it strikes the ground, v 
According to the third equation of motion: 
v2 = u2 + 2 as 
v2 = 0 + 2 (10) (20) 
v = 20 m/s 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 131 - 
 

According to the first equation of motion: 
v = u + at 
Where,  
Time, t taken by the ball to strike the ground is, 
20 = 0 + 10 (t) 
t = 2 s 
Hence, the ball strikes the ground after 2 s with a velocity of 20 m/s. 

 
8. The speed-time graph for a car is shown is Fig. 8.12. 

 
(a) Find how far does the car travel in the first 4 seconds. Shade the area on the graph 
that represents the distance travelled by the car during the period. 
(b) Which part of the graph represents uniform motion of the car? 

 
 
(a) 

The shaded area which is equal to 1 4 6 12
2

m    represents the distance travelled by the car in 

the first 4 s. 
 

 
(b) The part of the graph in red colour between time 6 s to 10 s represents uniform motion of 
the car. 
 
9. State which of the following situations are possible and give an example for each of these: 

(a) an object with a constant acceleration but with zero velocity (b) an object moving in a 
certain direction with an acceleration in the perpendicular direction. 
Ans. (a) Possible 
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When a ball is thrown up at maximum height, it has zero velocity, although it will have 
constant acceleration due to gravity, which is equal to 9.8 m/s2. 
(b) Possible 
When a car is moving in a circular track, its acceleration is perpendicular to its direction. 

 
10. An artificial satellite is moving in a circular orbit of radius 42250 km. Calculate its speed if 

it takes 24 hours to revolve around the earth? 
Ans. Radius of the circular orbit, r = 42250 km 
Time taken to revolve around the earth, t = 24 h 
Speed of a circular moving object,  

4

2

2 3.14 42250
24

1.105 10 / 3.069 /

rv
t

v

v km h km s




 
 

   

 

Hence, the speed of the artificial satellite is 3.069 km/s. 
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ASSIGNMENT QUESTIONS  
MOTION 

 
Multiple Choice Questions 
 
1. If the displacement of an object is proportional to square of time, then the object moves 

with 
(a) uniform velocity 
(b) uniform acceleration 
(c) increasing acceleration 
(d) decreasing acceleration 
 

2. The distance time graph of a body coincides with its time axis. The body must be 
(a) in uniform motion 
(b) at rest 
(c) in uniformly accelerated motion 
(d) in zig-zag motion 
 

3. From the given v – t graph (see below Fig.), it can be inferred that the object is 
(a) in uniform motion 
(b) at rest 
(c) in non-uniform motion 
(d) moving with uniform acceleration 

 
 
4. The velocity time graph of a body is parallel to the time axis. The body is 

(a) at rest 
(b) having uniform acceleration 
(c) having zero acceleration  
(d) having non-uniform acceleration 
  

5. A particle is moving in a circular path of radius r. The displacement after half a circle 
would be: 
(a) Zero 
(b) π r 
(c) 2 r 
(d) 2π r 

 
6. A body is thrown vertically upward with velocity u, the greatest height h to which it will 

rise is, 
(a) u/g (b) u2/2g (c) u2/g (d) u/2g 
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7. The numerical ratio of displacement to distance for a moving object is 
(a) always less than 1 
(b) always equal to 1 
(c) always more than 1 
(d) equal or less than 1 

 
8. Suppose a boy is enjoying a ride on a merry-go-round which is moving with a constant 

speed of 10 m/s. It implies that the boy is 
(a) at rest 
(b) moving with no acceleration 
(c) in accelerated motion 
(d) moving with uniform velocity 

 
9. Area under a v – t graph represents a physical quantity which has the unit 

(a) m2 
(b) m 
(c) m3 
(d) m/s 

 
10. Four cars A, B, C and D are moving on a levelled road. Their distance versus time graphs 

are shown in below Fig.. Choose the correct statement 
(a) Car A is faster than car D. 
(b) Car B is the slowest. 
(c) Car D is faster than car C. 
(d) Car C is the slowest. 

 
 
11. Slope of a velocity – time graph gives 
 

(a) the distance 
(b) the displacement 
(c) the acceleration 
(d) the speed 

 
12. In which of the following cases of motions, the distance moved and the magnitude of 

displacement are equal? 
 

(a) If the car is moving on straight road 
(b) If the car is moving in circular path 
(c) The pendulum is moving to and fro 
(d) The earth is revolving around the Sun 
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13. Which of the following figures (see below Figure) represents uniform motion of a moving object 

correctly? 

 
 

SHORT ANSWER QUESTIONS 
 
14. The displacement of a moving object in a given interval of time is zero. Would the distance 

travelled by the object also be zero? Justify you answer. 
 
15. How will the equations of motion for an object moving with a uniform velocity change? 
 
16. A car starts from rest and moves along the x-axis with constant acceleration 5 m/s2 for 8 

seconds. If it then continues with constant velocity, what distance will the car cover in 12 
seconds since it started from the rest? 

 
17. A motorcyclist drives from A to B with a uniform speed of 30 km/h and returns back with a 

speed of 20 km/h. Find its average speed. 
 
18. Draw a velocity versus time graph of a stone thrown vertically upwards and then coming 

downwards after attaining the maximum height. 
 

19. The velocity-time graph (see below Figure) shows the motion of a cyclist. Find (i) its 
acceleration (ii) its velocity and (iii) the distance covered by the cyclist in 15 seconds. 
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20. A girl walks along a straight path to drop a letter in the letterbox and comes back to her 
initial position. Her displacement–time graph is shown in below figure. Plot a velocity–
time graph for the same. 

 
 

LONG ANSWER QUESTIONS 
 
21. An object starting from rest travels 20 m in first 2 s and 160 m in next 4 s. What will be the 

velocity after 7 s from the start. 
 
22. An electron moving with a velocity of 5 × 104 m/s enters into a uniform electric field and 

acquires a uniform acceleration of 104 m/s2 in the direction of its initial motion. 
(i) Calculate the time in which the electron would acquire a velocity double of its initial 
velocity. 
(ii) How much distance the electron would cover in this time? 

 
23. Obtain a relation for the distance travelled by an object moving with a uniform acceleration 

in the interval between 4th and 5th seconds. 
 
24. Two stones are thrown vertically upwards simultaneously with their initial velocities u1 and 

u2 respectively. Prove that the heights reached by them would be in the ratio of 2 2
1 2:u u  ( 

Assume upward acceleration is –g and downward acceleration to be +g ). 
 
25. An object is dropped from rest at a height of 150 m and simultaneously another object is 

dropped from rest at a height 100 m. What is the difference in their heights after 2 s if both 
the objects drop with same accelerations? How does the difference in heights vary with 
time? 
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CHAPTER – 9 
 

FORCE AND LAWS OF MOTION 

 
 
FORCE  
 
A force is anything that can cause a change to objects. Forces can: 
• change the shape of an object 

• move or stop an object 

• change the direction of a moving object. 
 
A force can be classified as either a contact force or a non-contact force. 
 
A contact force must touch or be in contact with an object to cause a change. Examples of 
contact forces are: 
• the force that is used to push or pull things, like on a door to open or close it 

• the force that a sculptor uses to turn clay into a pot 

• the force of the wind to turn a windmill 
 
A non-contact force does not have to touch an object to cause a change. Examples of non- 
contact forces are: 
• the force due to gravity, like the Earth pulling the Moon towards itself 

• the force due to electricity, like a proton and an electron attracting each other 

• the force due to magnetism, like a magnet pulling a paper clip towards itself 
 
The unit of force is the newton (symbol N). This unit is named after Sir Isaac Newton who first 
defined force. Force is a vector quantity and has a magnitude and a direction. 
 
EFFECT OF FORCE: 
1. Force can make a stationary body in motion. For example a football can be set to move by 

kicking it, i.e. by applying a force. 
2. Force can stop a moving body – For example by applying brakes, a running cycle or a 

running vehicle can be stopped.  
3. Force can change the direction of a moving object. For example; By applying force, i.e. by 

moving handle the direction of a running bicycle can be changed. Similarly by moving 
steering the direction of a running vehicle is changed. 

4. Force can change the speed of a moving body – By accelerating, the speed of a running 
vehicle can be increased or by applying brakes the speed of a running vehicle can be 
decreased. 

5. Force can change the shape and size of an object. For example -– By hammering, a block 
of metal can be turned into a thin sheet. By hammering a stone can be broken into pieces. 

 
Forces are can also divided into two types: 

1. Balanced Forces  
2. Unbalanced Forces 
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BALANCED FORCES  
If the resultant of applied forces is equal to zero, it is called balanced forces. 
Example : - In the tug of war if both the teams apply similar magnitude of forces in opposite 
directions, rope does not move in either side. This happens because of balanced forces in which 
resultant of applied forces become zero. 
Balanced forces do not cause any change of state of an object. Balanced forces are equal in 
magnitude and opposite in direction. 
Balanced forces can change the shape and size of an object. For example - When forces are 
applied from both sides over a balloon, the size and shape of balloon is changed.  
 
UNBALANCED FORCES 
If the resultant of applied forces are greater than zero the forces are called unbalanced forces. 
An object in rest can be moved because of applying balanced forces.  
Unbalanced forces can do the following: 

 Move a stationary object. 
 Increase the speed of a moving object. 
 Decrease the speed of a moving object.  
 Stop a moving object.  
 Change the shape and size of an object. 

 
LAWS OF MOTION: 
 
NEWTON’S LAWS OF MOTION: 

 Newton's First Law of Motion - Any object remains in the state of rest or in uniform 
motion along a straight line, until it is compelled to change the state by applying 
external force. 

 Newton's Second Law of Motion - The rate of change of momentum is directly 
proportional to the force applied in the direction of force. 

 Newton's Third Law of Motion - There is an equal and opposite reaction for evrey 
action 

 
NEWTON’S FIRST LAW OF MOTION:  
Any object remains in the state of rest or in uniform motion along a straight line, until it is 
compelled to change the state by applying external force. 
Explanation: If any object is in the state of rest, then it will remain in rest untill a exernal force 
is applied to change its state. Similarly an object will remain in motion untill any external force 
is applied over it to change its state. This means all objects resist to in changing their state. The 
state of any object can be changed by applying external forces only.  
 
NEWTON’S FIRST LAW OF MOTION IN EVERYDAY LIFE: 
a. A person standing in a bus falls backward when bus is start moving suddenly. This happens 

because the person and bus both are in rest while bus is not moving, but as the bus starts 
moving the legs of the person start moving along with bus but rest portion of his body has 
tendency to remain in rest. Because of this person falls backward; if he is not alert. 

b. A person standing in a moving bus falls forward if driver applies brakes suddenly. This 
happens because when bus is moving, the person standing in it is also in motion along with 
bus. But when driver applies brakes the speed of bus decreases suddenly or bus comes in 
the state of rest suddenly, in this condition the legs of the person which are in the contact 
with bus come in rest while the rest parts of his body have tendency to remain in motion. 
Because of this person falls forward if he is not alert.  
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MASS AND INERTIA:  

The property of an object because of which it resists to get disturbed its state is called Inertia. 
Inertia of an object is measured by its mass. Inertia is directly proportional to the mass. This 
means inertia increases with increase in mass and decreases with decrease in mass. A heavy 
object will have more inertia than lighter one. 
In other words, the natural tendency of an object that resists the change in state of motion or 
rest of the object is called inertia.  
Since a heavy object has more inertia, thus it is difficult to push or pul a heavy box over the 
ground than lighter one. 
 
INTEXT QUESTIONS PAGE NO. 118 
 
1. Which of the following has more inertia: (a) a rubber ball and a stone of the same size? (b) 

a bicycle and a train? (c) a five-rupees coin and a one-rupee coin? 
Ans. Inertia is the measure of the mass of the body. The greater is the mass of the body; the 
greater is its inertia and vice-versa. 
(a) Mass of a stone is more than the mass of a rubber ball for the same size. Hence, inertia 
of the stone is greater than that of a rubber ball. 
(b) Mass of a train is more than the mass of a bicycle. Hence, inertia of the train is greater 
than that of the bicycle. 
(c) Mass of a five rupee coin is more than that of a one-rupee coin. Hence, inertia of the 
five rupee coin is greater than that of the one-rupee coin. 
 

2. In the following example, try to identify the number of times the velocity of the ball 
changes: 
“A football player kicks a football to another player of his team who kicks the football 
towards the goal. The goalkeeper of the opposite team collects the football and kicks it 
towards a player of his own team”. Also identify the agent supplying the force in each case. 
Ans. The velocity of the ball changes four times. As a football player kicks the football, its 
speed changes from zero to a certain value. As a result, the velocity of the ball gets 
changed. In this case, the player applied a force to change the velocity of the ball. Another 
player kicks the ball towards the goal post. As a result, the direction of the ball gets 
changed. Therefore, its velocity also changes. In this case, the player applied a force to 
change the velocity of the ball. The goalkeeper collects the ball. In other words, the ball 
comes to rest. Thus, its speed reduces to zero from a certain value. The velocity of the ball 
has changed. In this case, the goalkeeper applied an opposite force to stop/change the 
velocity of the ball. The goalkeeper kicks the ball towards his team players. Hence, the 
speed of the ball increases from zero to a certain value. Hence, its velocity changes once 
again. In this case, the goalkeeper applied a force to change the velocity of the ball. 

 
3. Explain why some of the leaves may get detached from a tree if we vigorously shake its 

branch. 
Ans. Some leaves of a tree get detached when we shake its branches vigorously. This is 
because when the branches of a tree are shaken, it moves to and fro, but its leaves tend to 
remain at rest. This is because the inertia of the leaves tend to resist the to and fro motion. 
Due to this reason, the leaves fall down from the tree when shaken vigorously. 

 

4. Why do you fall in the forward direction when a moving bus brakes to a stop and fall 
backwards when it accelerates from rest? 
Ans. Due to the inertia of the passenger. Every body tries to maintain its state of motion or 
state of rest. If a body is at rest, then it tries to remain at rest. If a body is moving, then it 
tries to remain in motion. In a moving bus, a passenger moves with the bus. As the driver 
applies brakes, the bus comes to rest. But, the passenger tries to maintain his state of 
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motion. As a result, a forward force is exerted on him. Similarly, the passenger tends to fall 
backwards when the bus accelerates from rest. This is because when the bus accelerates, 
the inertia of the passenger tends to oppose the forward motion of the bus. Hence, the 
passenger tends to fall backwards when the bus accelerates forward. 

 
MOMENTUM 
Momentum is the power of motion of an object. 
The product of velocity and mass is called the momentum. Momentum is denoted by ‘p’. 
Therefore, momentum of the object = Mass x Velocity. 

Or, p = m x v 
Where, p = momentum, m = mass of the object and v = velocity of the object.  
 
NEWTON'S SECOND LAW OF MOTION 
Newton's second Law of Motion states that The rate of change of momentum is directly 
proportional to the force applied in the direction of force. 
For example; when acceleration is applied on a moving vehicle, the momentum of the vehicle 
increases and the increase is in the direction of motion because the force is being applied in the 
direction of motion. On the other hand, when brake is applied on the moving vehicle, the 
momentum of the vehicle decreases and the decrease is in the opposite direction of motion 
because the force is being applied in the opposite direction of motion.  
Mathematical formulation of Newton’s Second Law of Motion:  
Let mass of an moving object = m. 
Let the velocity of the object changes from ‘u’ to ‘v’ in the interval of time ‘t’. 
This means,  
Initial velocity of the object = u. 
Final velocity of the object = v. 
We know that momentum (p) = Mass x velocity 
Therefore, 
Momentum (p) of the object at its initial velocity u = m x u = mu 
Momentum (p) of the object at its final velocity v = m x v = mv 
The change in momentum = mv – mu 

Rate of change of momentum mv mu
t


     ………………… (i) 

According to the Newton’s Second Law of motion force is directly proportional to the rate of 
change of momentum.  
This means, Force ∝ Rate of change of moentum  
After substituting the value of rate of change of momentum from equation (i) we get. 

mv muForce
t


  

( )m v uF
t


   

v uF ma a
t
    

 
  

.F k ma    ……………. (ii) 
where, k is proportionality constant. 
Since, 1 unit force is defined as the mass of 1kg object produces the acceleration of 1m/s2 
Therefore, 1 unit of Force = k x 1 kg x 1m/s2 
Thus k = 1.  
By substituting the value of ‘k = 1’ in equation (ii) we get 
F = m.a   ……………… (iii) 
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⇒ Force = mass × acceleration 
Thus Newton’s Second Law of Motion gives the relation between force, mass and acceleration 
of an object. 
According to the relation obtained above, Newton’s Second Law can be modified as follows: 
The product of mass and acceleration is the force acting on the object. 
The SI unit of Force: Newton (N) 
Since Force = Mass x Acceleration 
The unit of mass = kg and The unit of acceleration = m/s2 
If force, mass and acceleration is taken as 1 unit. 
Therefore, 
1 Newton (N) = 1kg x 1m/s2 
Thus, Newton (N) = kg m/s2 
Equation (iii) can be also written as  

Fa
m

   ………………… (iv) 

This equation is the form of Newton’s Second Law of Motion.  
According to this equation, Newton’s Second Law of Motion can also be stated as follow:  
The acceleration produced by a moving body is directly proportional to the force applied over 
it and inversely proportional to the mass of the object. 
From the above relation it is clear that 
Acceleration increases with increase in force and vice versa. 
Acceleration decreases with increase in mass and vice versa. 
That’s why a small vehicle requires less force to attain more acceleration while a heavy vehicle 
requires more force to get the same acceleration. 
 
NEWTON’S SECOND LAW OF MOTION IN EVERYDAY LIFE: 
a. A fielder pulls his hand backward; while catching a cricket ball coming with a great speed, 

to reduce the momentum of the ball with a little delay. According to Newton’s Second Law 
of Motion; rate of change of momentum is directly proportional to the force applied in the 
direction.  

b. While catching a cricket ball the momentum of ball is reduced to zero when it is stopped 
after coming in the hands of fielder. If the ball is stopped suddenly, its momentum will be 
reduced to zero instantly. The rate of change in momentum is very quick and as a result, the 
player’s hand may get injured. Therefore, by pulling the hand backward a fielder gives 
more time to the change of momentum to become zero. This prevents the hands of fielder 
from getting hurt.  

 
NUMERICAL 
 
1. What is acceleration produced by a force of 12 Newton exerted on an object of mass 

3 kg? 
 
2. What force would be needed to produce an acceleration of 4m/s2 on a ball of mass 6 

kg? 
 
3. A force of 5 N gives a mass m1, an acceleration of 8 m/s2, and a mass m2, an 

acceleration of 24 m/s2. What acceleration would give if both the masses are tied 
together? 

 
4. Calculate the force required to impart a car a velocity of 30m/s in 10 seconds. The 

mass of the car is 1500 kg. 
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5. A motorcycle is moving with a velocity of 90km/h and it takes 5 seconds to stop 

after the brakes are applied. Calculate the force exerted by the brakes on the 
motorcycle if its mass along with the rider is 200kg. 

 
6. What is the momentum of a man of mass 75kg when he walks with a velocity of 

2m/s? 
 
7. What would be the force required to produce an acceleration of 2m/s2 in a body of 

mass 12 kg? What would be the acceleration it the force were doubled? 
 
8. A man pushes a box of mass 50 kg with a force of 80N.What will be the 

acceleration of the box? What would be the acceleration if the mass were doubled? 
 
9. A certain force exerted for 1.2 second raises the speed of an object from 1.8m/s to 

4.2 m/s. Later, the same force is applied for 2 second. How much does the speed 
change in 2 second? 

 
10. A constant force acts on an object of mass 5 kg for duration of 2 second. It increases 

the object’s velocity from 3cm/s to 7m/s. Find the magnitude of the applied force. 
Now if the force were applied for a duration of 5 seconds, what would be the final 
velocity of the object? 

 
11. A motorcar is moving with a velocity of 108km/h and it takes 4 seconds to stop after 

the brakes are applied. Calculate the force exerted by the brakes on the motorcar it 
its mass along with the passengers is 1000 kg. 

 
12. A force of 5 N gives a mass m1, an acceleration of 10 m/s2, and a mass m2, an 

acceleration of 20 m/s2. What acceleration would it give if both the masses were tied 
together? 

 
13. For how long should a force of 100 N act on a body of mass 20 kg so that it acquires 

a velocity of 100 m/s? 
 
14. A 150 g ball traveling at 30m/s strikes the palm of a players hand and is stopped in 

0.06 sec. Calculate the force exerted by the ball on the hand. 
 
15. A body of mass 1 kg is kept at rest. A constant force of 6.0 N starts acting on it . 

Find the time taken by the body to move through a distance of 12m. 
 
16. A force of 4 N acts on a body of mass 2 kg for 4 s. Assuming that the body to be 

initially at rest, find (i) its velocity when the force stops acting (ii) the distance 
covered in 10 s after the force starts acting. 

 
17. A feather of mass 10 g is dropped from a height. It is found to fall down with a 

constant velocity. What is the net force acting on it? 
 
18. A hockey ball of mass 200g traveling from west to east at 10m/s is struck by a 

hockey stick. As a result, then ball gets turned back and now has a speed of 5m/s. If 
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the ball and hockey stick were in contact for 0.2 s, calculate (i) initial and final 
momentum of the ball (ii) rate of change of momentum of the ball (iii) the force 
exerted by hockey stick on the ball. 

 
19. A stone of mass 500 g is thrown with a velocity of 20m/s across the frozen surface 

of a lake. It comes to rest after traveling a distance of 0.1 km. Calculate force of 
friction between the stone and frozen surface of lake. 

 
20. A body starts from rest and rolls down a hill with a constant acceleration. If its 

travels 400 m in 20 seconds, calculate the force acting on the body if its mass is 
10kg. 

 
21. The velocity time graph of a ball of mass 20g moving along a straight line on a long 

table is given in below figure. How much force does the table exert on the ball to 
bring it to rest? 

 
22. The speed time graph of a ball of mass 30g moving along a straight line is shown in 

below figure. Calculate the opposing force that brings the ball to rest. 

 
What will be the percentage change in momentum of a body when both its mass and 
velocity are doubled? 
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23. A force of 2 N gives a mass m1 an acceleration of 5m/s2 and a mass m2, an 
accelerated of 7m/s2. What acceleration would be produced if both the masses are 
tied together? 

 
24. A body of mass 2 kg moving with a velocity of 10m/s is brought to rest in 5 sec. 

Calculate the stopping force applied. 
 
NEWTON'S THIRD LAW OF MOTION 
Newton’s Third Law of Motion states that there is always reaction for every action in opposite 
direction and of equal magnitude.  
Explanation: Whenever a force is applied over a body, that body also applies same force of 
equal magnitude and in opposite direction.  
Example –  
(a) Walking of a person - A person is able to walk because of the Newton’s Third Law of 
Motion. During walking, a person pushes the ground in backward direction and in the reaction 
the ground also pushes the person with equal magnitude of force but in opposite direction. This 
enables him to move in forward direction against the push.  
(b) Recoil of gun - When bullet is fired from a gun, the bullet also pushes the gun in opposite 
direction, with equal magnitude of force. This results in gunman feeling a backward push from 
the butt of gun.  
(c) Propulsion of a boat in forward direction – Sailor pushes water with oar in backward 
direction; resulting water pushing the oar in forward direction. Consequently, the boat is 
pushed in forward direction. Force applied by oar and water are of equal magnitude but in 
opposite directions.  
 
CONSERVATION OF MOMENTUM –  
Law of Conservation of Momentum – The sum of momenta of two objects remains same even 
after collision.  
In other words, the sum of momenta of two objects before collision and sum of momenta of 
two objects after collision are equal.  
Mathematical Formulation of Conservation of Momentum:  
Suppose that, two objects A and B are moving along a straight line in same direction and the 
velocity of A is greater than the velocity of B.  

 
Let the initial velocity of A=uA 
Let the initial velocity of B= uB 
Let the mass of A= mA 
Let the mass of B=mB 
Let both the objects collide after some time and collision lasts for ' t' second. 
Let the velocity of A after collision= vA 
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Let the velocity of B after collision= vB 
 
We know that, Momentum = Mass x Velocity 
Therefore,  
Momentum of A (FA) before collision = mA x uA 
Momentum of B (FB) before collision = mB x uB 
Momentum of A after collision = mA x vA 
Momentum of B after collision = mB x vB 
 
Now, we know that Rate of change of momentum = mass x rate of change in velocity 

Change in velocityRate of change of momentum =mass
time

   

Therefore, rate of change of momentum of A during collision, A A
AB A

v uF m
t
   

 
 

Similarly, the rate of change of momentum of B during collision, B B
BA B

v uF m
t
   

 
 

Since, according to the Newton’s Third Law of Motion, action of the object A (force exerted 
by A) will be equal to reaction of the object B (force exerted by B). But the force exerted in the 
course of action and reaction is in opposite direction.  
Therefore,  

AB BAF F   

, A A B B
A B

v u v uor m m
t t
        

   
 

( ) ( )A A A B B Bm v u m v u      

A A A A B B B Bm v m u m v m u      

A A B B A A B Bm v m v m u m u      ……………. (i) 
 
Above equation says that total momentum of object A and B before collision is equal to the 
total momentum of object A and B after collision. We observe that the total momentum of the 
two balls remains unchanged or conserved provided no other external force acts. As a result of 
this ideal collision experiment, we say that the sum of momenta of the two objects before 
collision is equal to the sum of momenta after the collision provided there is no external 
unbalanced force acting on them. This is known as the law of conservation of momentum. This 
statement can alternatively be given as the total momentum of the two objects is unchanged or 
conserved by the collision. 
 
CONSERVATION OF MOMENTUM – PRACTICAL APPLICATION 
 Bullet and Gun – When bullet is fired from a gun, gun recoils in the opposite direction of 

bullet. The momentum of bullet is equal to momentum of gun. Since, the bullet is has very 
small mass compared to the gun, hence velocity of bullet is very high compared to the 
recoil of gun. In the case of firing of bullet, law of conservation of momentum is applied as 
usual.  

 When a cricket ball is hit by bat, the Law of Conservation of Momentum is applied.  
 
NUMERICAL 
 
1. The velocity of a body of mass 10kg increases from 4m/s to 8m/s when a force acts 

on it for 2s. (a) What is the momentum before and after the force acts? (b) What is 
the gain in momentum per second? (c) What is the value of the force? 
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2. A boy pushes a wall with a force of 20N. What is the magnitude and direction of the 

force experienced by the body? 
 
3. A 20 g bullet is shot from a 5 kg gun with a velocity of 500m/s. What is the speed of 

the recoil of the gun? 
 
4. A 10 g bullet is shot from a 5 kg gun with a velocity of 400m/s. What is the speed of 

the recoil of the gun? 
 
5. When two bodies A and B interact with each other, A exerts a force of 10N on B, 

towards east. What is the force exerted by B on A? 
 
6. A man weighting 60kg runs along the rails with a velocity of 18km/h and jumps into 

a car of mass 1 quintal standing on the rails. Calculate the velocity with which car 
will start traveling along the rails. 

 
7. The car A of mass 1500kg, traveling at 25m/s collides with another car B of amss 

1000kg traveling at 15m/s in the same direction. After collision, the velocity of car 
A becomes 20m/s. Calculate the velocity of car B after collision. 

 
8. A bullet of mass 10g is fired from a gun of mass 6 kg with a velocity of 300m.s. 

Calculate the recoil velocity of the gun. 
 
9. A bullet of mass 50g is fired from a gun of mass 6 kg with a velocity of 400m.s. 

Calculate the recoil velocity of the gun. 
 
10. A bullet of mass 10g is moving with a velocity of 400m/s gets embedded in a freely 

suspended wooden block of mass 900g. What is the velocity acquired by the block? 
 
11. A gun of mass 3 kg fires a bullet of mass 30g. The bullet takes 0.003s to move 

through the barrel of the gun and acquires a velocity of 100m/s. Calculate (i) the 
velocity with which the gun recoils (ii) the force exerted on gunman due to recoil of 
the gun. 

 
12. A heavy car of mass 200kg traveling at 10m/s has a head on collision with a sports 

car B of mass 500kg. If both cars stop dead on colliding, what was the velocity of 
car B? 

 
13. A machine gun fires 25h bullet at the rate of 600 bullets per minute with a speed of 

200m/s. Calculate the force required to keep the gun in position. 
 
14. A bullet of mass 20g is moving with a velocity of 300m/s gets embedded in a freely 

suspended wooden block of mass 880g. What is the velocity acquired by the block? 
 
15. A girl of mass 50kg jumps out of a rowing boat of mass 300kg on to the bank with a 

horizontally velocity of 3m/s. With what velocity does the boat begin to move 
backwards? 
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16. A truck of mass 2500kg moving at 15m/s collides with a car of mass 1000kg 
moving with at 5m/s in the opposite direction. What is their common velocity? 

 
17. A bullet of mass 20 g is fired horizontally with a velocity of 150m/s from a pistol of 

mass 2kg. What is the recoil velocity of the pistol? 
 
18. A body of mass 60kg running at 3m/s jumps on to a trolley of mass 140kg moving 

with a velocity of 1.5m/s in the same direction. What is their common velocity? 
 
19. A girl of mass 40kg jumps with a horizontal velocity of 5m/s onto a stationary cart 

with frictionless wheels. The mass of the cart is 3kg. What is her velocity as the cart 
starts moving? Assume that there is no external unbalanced force working in the 
horizontal direction? 

 
20. Two hockey players of opposite teams, while trying to hit a hockey ball on the 

ground collide and immediately become entangled. One has a mass of 60kg, and 
was moving with a velocity 5m/s, while the other has a mass 55kg and was moving 
faster with a velocity of 6m/s towards the first player. In which direction and with 
what velocity will they move after they become entangled? Assume that the 
frictional force acting between the feet of the two players and ground is negligible. 

 
INTEXT QUESTIONS PAGE NO. 126 
 
1. If action is always equal to the reaction, explain how a horse can pull a cart. 

Ans. A horse pushes the ground in the backward direction. According to Newton’s third 
law of motion, a reaction force is exerted by the Earth on the horse in the forward direction. 
As a result, the cart moves forward.  

 
2. Explain, why is it difficult for a fireman to hold a hose, which ejects large amounts of water 

at a high velocity. 
Ans. Due to the backward reaction of the water being ejected. When a fireman holds a 
hose, which is ejecting large amounts of water at a high velocity, then a reaction force is 
exerted on him by the ejecting water in the backward direction. This is because of 
Newton’s third law of motion. As a result of the backward force, the stability of the 
fireman decreases. Hence, it is difficult for him to remain stable while holding the hose.  

 
3. From a rifle of mass 4 kg, a bullet of mass 50 g is fired with an initial velocity of 35 m s−1. 

Calculate the initial recoil velocity of the rifle. 
Ans. Mass of the rifle, m1 = 4kg 
Mass of the bullet, m2 = 50g = 0.05 kg 
Recoil velocity of the rifle = v1 
Bullet is fired with an initial velocity, v2 = 35m/s 
Initially, the rifle is at rest.  
Thus, its initial velocity, v = 0  
Total initial momentum of the rifle and bullet system =(m1 + m2)v = 0 
Total momentum of the rifle and bullet system after firing  
= m1v1 + m2v2 = 4(v1) + 0.05 x 35  = 4v1 + 1.75 
According to the law of conservation of momentum: 
Total momentum after the firing = Total momentum before the firing 

1 1
1.754 1.75 0 0.4375 /

4
v v m s        
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The negative sign indicates that the rifle recoils backwards with a velocity of 0.4375 m/s. 
 
4. Two objects of masses 100 g and 200 g are moving along the same line and direction with 

velocities of 2 m s−1 and 1 m s−1, respectively. They collide and after the collision, the first 
object moves at a velocity of 1.67 m s−1. Determine the velocity of the second object. 
Ans. 
Mass of one of the objects, m1 = 100 g = 0.1 kg  
Mass of the other object, m2 = 200 g = 0.2 kg  
Velocity of m1 before collision, v1 = 2 m/s  
Velocity of m2 before collision, v2 = 1 m/s  
Velocity of m1 after collision, v3 = 1.67 m/s 
Velocity of m2 after collision = v4 
According to the law of conservation of momentum: 
Total momentum before collision = Total momentum after collision  
m1v1 + m2v2 = m3v3 + m4v4  
  (0.1) x 2 + (0.2) x 1 = (0.1) x 1.67 + (0.2) x v4 
  0.4 = 0.167 + 0.2v4 
v4 = 1.165 m/s 
Hence, the velocity of the second object becomes 1.165 m/s after the collision. 

 
EXERCISE QUESTIONS PAGE NO. 128 
 
1. An object experiences a net zero external unbalanced force. Is it possible for the object to 

be travelling with a non-zero velocity? If yes, state the conditions that must be placed on 
the magnitude and direction of the velocity. If no, provide a reason. 
Ans. Yes. Even when an object experiences a net zero external unbalanced force, it is 
possible that the object is travelling with a non-zero velocity. This is possible only when 
the object has been moving with a constant velocity in a particular direction. Then, there is 
no net unbalanced force applied on the body. The object will keep moving with a non-zero 
velocity. To change the state of motion, a net non-zero external unbalanced force must be 
applied on the object. 

 
2. When a carpet is beaten with a stick, dust comes out of it. Explain. 

Ans. Inertia of an object tends to resist any change in its state of rest or state of motion. 
When a carpet is beaten with a stick, then the carpet comes to motion. But, the dust 
particles try to resist their state of rest. According to Newton’s first law of motion, the dust 
particles stay in a state of rest, while the carpet moves. Hence, the dust particles come out 
of the carpet. 

 
3. Why is it advised to tie any luggage kept on the roof of a bus with a rope? 

Ans. When the bus accelerates and moves forward, it acquires a state of motion. However, 
the luggage kept on the roof, owing to its inertia, tends to remain in its state of rest. Hence, 
with the forward movement of the bus, the luggage tends to remain at its original position 
and ultimately falls from the roof of the bus. To avoid this, it is advised to tie any luggage 
kept on the roof of a bus with a rope. 

 
4. A batsman hits a cricket ball which then rolls on a level ground. After covering a short 

distance, the ball comes to rest. The ball slows to a stop because 
(a) the batsman did not hit the ball hard enough. 
(b) velocity is proportional to the force exerted on the ball. 
(c) there is a force on the ball opposing the motion. 
(d) there is no unbalanced force on the ball, so the ball would want to come to rest. 
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Ans. (c) A batsman hits a cricket ball, which then rolls on a level ground. After covering a 
short distance, the ball comes to rest because there is frictional force on the ball opposing 
its motion.  Frictional force always acts in the direction opposite to the direction of motion. 
Hence, this force is responsible for stopping the cricket ball. 

 
5. A truck starts from rest and rolls down a hill with a constant acceleration. It travels a 

distance of 400 m in 20 s. Find its acceleration. Find the force acting on it if its mass is 7 
metric tonnes (Hint: 1 metric tonne = 1000 kg.) 
Ans. Initial velocity, u = 0 (since the truck is initially at rest) 
Distance travelled, s = 400 m 
Time taken, t = 20 s 

According to the second equation of motion: 21
2

s ut at   

Where,  Acceleration = a  
21400 0 (20)

2
a      1400 (400)

2
a   

  a = 2m/s2 
1 metric tonne = 1000 kg (Given) 
∴ 7 metric tonnes = 7000 kg 
Mass of truck, m = 7000 kg 
From Newton’s second law of motion: 
Force, F = Mass × Acceleration  
F = ma = 7000 × 2 = 14000 N 
Hence, the acceleration of the truck is 2 m/s2 and the force acting on the truck is 14000 N. 

 
6. A stone of 1 kg is thrown with a velocity of 20 m/s across the frozen surface of a lake and 

comes to rest after travelling a distance of 50 m. What is the force of friction between the 
stone and the ice? 
Ans. Initial velocity of the stone, u = 20 m/s 
Final velocity of the stone, v = 0 (finally the stone comes to rest) 
Distance covered by the stone, s = 50 m 
According to the third equation of motion: 
v2 = u2 + 2as  
Where,  
Acceleration, a 
(0)2 = (20)2 + 2 × a × 50 
a = −4 m/s2 
The negative sign indicates that acceleration is acting against the motion of the stone. 
Mass of the stone, m = 1 kg  
From Newton’s second law of motion: 
Force, F = Mass × Acceleration  
F = ma 
F = 1 × (− 4) = −4 N 
Hence, the force of friction between the stone and the ice is −4 N. 

 
7. A 8000 kg engine pulls a train of 5 wagons, each of 2000 kg, along a horizontal track. If 

the engine exerts a force of 40000 N and the track offers a friction force of 5000 N, then 
calculate: 
(a) the net accelerating force; 
(b) the acceleration of the train; and 
(c) the force of wagon 1 on wagon 2. 
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Ans.  
(a)Force exerted by the engine, F = 40000 N 
Frictional force offered by the track, Ff = 5000 N  
Net accelerating force, Fa = F − Ff = 40000 − 5000 = 35000 N 
Hence, the net accelerating force is 35000 N. 
(b)Acceleration of the train = a 
The engine exerts a force of 40000 N on all the five wagons.  
Net accelerating force on the wagons, Fa = 35000 N 
Mass of the wagons, m = Mass of a wagon × Number of wagons 
Mass of a wagon = 2000 kg 
Number of wagons = 5 
∴ m = 2000 × 5 = 10000 kg 
Mass of the engine, m′ = 8000 kg 
Total mass, M = m + m′ = 18000 kg 
From Newton’s second law of motion: 
Fa = Ma  

235000 1.944 /
18000

aFa m s
M

     

Hence, the acceleration of the wagons and the train is 1.944 m/s2. 
(c)Mass of all the wagons except wagon 1 is 4 × 2000 = 8000 kg 
Acceleration of the wagons = 3.5 m/s2 
Thus, force exerted on all the wagons except wagon 1  
= 8000 × 3.5 = 28000 N 
Therefore, the force exerted by wagon 1 on the remaining four wagons is 28000 N. 
Hence, the force exerted by wagon 1 on wagon 2 is 28000 N. 

 
8. An automobile vehicle has a mass of 1500 kg. What must be the force between the vehicle 

and road if the vehicle is to be stopped with a negative acceleration of 1.7 m/s2? 
Ans. Mass of the automobile vehicle, m = 1500 kg  
Final velocity, v = 0 (finally the automobile stops) 
Acceleration of the automobile, a = −1.7 ms−2 
From Newton’s second law of motion: 
Force = Mass × Acceleration = 1500 × (−1.7) = −2550 N 
Hence, the force between the automobile and the road is −2550 N, in the direction opposite 
to the motion of the automobile. 

 
9. What is the momentum of an object of mass m, moving with a velocity v? 

(a) (mv)2 (b) mv2 (c) ½ mv2 (d) mv 
Ans. (d) mv 
Mass of the object = m 
Velocity = v 
Momentum = Mass × Velocity  
Momentum = mv 

 
10. Using a horizontal force of 200 N, we intend to move a wooden cabinet across a floor at a 

constant velocity. What is the friction force that will be exerted on the cabinet? 
Ans. A force of 200 N is applied in the forward direction. Thus, from Newton’s third law 
of motion, an equal amount of force will act in the opposite direction. This opposite force is 
the fictional force exerted on the cabinet. Hence, a frictional force of 200 N is exerted on 
the cabinet. 
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11. Two objects, each of mass 1.5 kg, are moving in the same straight line but in opposite 
directions. The velocity of each object is 2.5 m s-1 before the collision during which they 
stick together. What will be the velocity of the combined object after collision? 
Ans. Mass of one of the objects, m1 = 1.5 kg 
Mass of the other object, m2 = 1.5 kg  
Velocity of m1 before collision, v1 = 2.5 m/s 
Velocity of m2, moving in opposite direction before collision, v2 = −2.5 m/s 
(Negative sign arises because mass m2 is moving in an opposite direction) 
After collision, the two objects stick together. 
Total mass of the combined object = m1 + m2 
Velocity of the combined object = v 
According to the law of conservation of momentum: 
Total momentum before collision = Total momentum after collision  
m1v1 + m2 v1 = (m1 + m2) v 
1.5(2.5) + 1.5 (−2.5) = (1.5 + 1.5) v 
3.75 − 3.75 = 3 v  
v = 0 
Hence, the velocity of the combined object after collision is 0 m/s. 

 
12. According to the third law of motion when we push on an object, the object pushes back on 

us with an equal and opposite force. If the object is a massive truck parked along the 
roadside, it will probably not move. A student justifies this by answering that the two 
opposite and equal forces cancel each other. Comment on this logic and explain why the 
truck does not move. 
Ans.  The truck has a large mass. Therefore, the static friction between the truck and the 
road is also very high. To move the car, one has to apply a force more than the static 
friction. Therefore, when someone pushes the truck and the truck does not move, then it 
can be said that the applied force in one direction is cancelled out by the frictioal force of 
equal amount acting in the opposite direction. Therefore, the student is right in justifying 
that the two opposite and equal cancel each other.  

 
13. A hockey ball of mass 200 g travelling at 10 m/s is struck by a hockey stick so as to return 

it along its original path with a velocity at 5 m/s. Calculate the change of momentum 
occurred in the motion of the hockey ball by the force applied by the hockey stick. 
Ans. Mass of the hockey ball, m = 200 g = 0.2 kg 
Hockey ball travels with velocity, v1 = 10 m/s 
Initial momentum = mv1 
Hockey ball travels in the opposite direction with velocity, v2 = −5 m/s 
Final momentum = mv2 
Change in momentum = mv1 − mv2 = 0.2 [10 − (−5)] = 0.2 (15) = 3 kg m s−1 
Hence, the change in momentum of the hockey ball is 3 kg m s−1

. 
 
14. A bullet of mass 10 g travelling horizontally with a velocity of 150 m/s strikes a stationary 

wooden block and comes to rest in 0.03 s. Calculate the distance of penetration of the bullet 
into the block. Also calculate the magnitude of the force exerted by the wooden block on 
the bullet. 
Ans. Now, it is given that the bullet is travelling with a velocity of 150 m/s. 
Thus, when the bullet enters the block, its velocity = Initial velocity, u = 150 m/s  
Final velocity, v = 0 (since the bullet finally comes to rest) 
Time taken to come to rest, t = 0.03 s 
According to the first equation of motion, v = u + at 
Acceleration of the bullet, a  
0 = 150 + (a ×0.03 s) 
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2150 5000 /
0.03

a m s
    

(Negative sign indicates that the velocity of the bullet is decreasing.) 
According to the third equation of motion:  
v2 = u2 + 2as  
0 = (150)2 + 2 (−5000) s 

2(150) 22500 2.25
2(5000) 10000

s m
  


 

Hence, the distance of penetration of the bullet into the block is 2.25 m. 
From Newton’s second law of motion: 
Force, F = Mass × Acceleration  
Mass of the bullet, m = 10 g = 0.01 kg  
Acceleration of the bullet, a = 5000 m/s2 
F = ma = 0.01 × 5000 = 50 N 
Hence, the magnitude of force exerted by the wooden block on the bullet is 50 N. 

 
15. An object of mass 1 kg travelling in a straight line with a velocity of 10 m/s collides with, 

and sticks to, a stationary wooden block of mass 5 kg. Then they both move off together in 
the same straight line. Calculate the total momentum just before the impact and just after 
the impact. Also, calculate the velocity of the combined object. 
Ans. 
Mass of the object, m1 = 1 kg 
Velocity of the object before collision, v1 = 10 m/s  
Mass of the stationary wooden block, m2 = 5 kg 
Velocity of the wooden block before collision, v2 = 0 m/s 
∴ Total momentum before collision = m1 v1 + m2 v2 
= 1 (10) + 5 (0) = 10 kg m s−1  
It is given that after collision, the object and the wooden block stick together. 
Total mass of the combined system = m1 + m2 
Velocity of the combined object = v 
According to the law of conservation of momentum: 
Total momentum before collision = Total momentum after collision 
m1 v1 + m2 v2 = (m1 + m2) v 
1 (10) + 5 (0) = (1 + 5) v 

10 5 /
6 3

v m s   

The total momentum after collision is also 10 kg m/s. 
Total momentum just before the impact = 10 kg m s−1 

Total momentum just after the impact = (m1 + m2) v = 56 10 /
3

kgm s   

Hence, velocity of the combined object after collision = 5 /
3

m s . 
 

16. An object of mass 100 kg is accelerated uniformly from a velocity of 5 m/s to 8 m/s in 6 s. 
Calculate the initial and final momentum of the object. Also, find the magnitude of the 
force exerted on the object. 
Ans. 
Initial velocity of the object, u = 5 m/s 
Final velocity of the object, v = 8 m/s 
Mass of the object, m = 100 kg 
Time take by the object to accelerate, t = 6 s 
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Initial momentum = mu = 100 × 5 = 500 kg m s−1 
Final momentum = mv = 100 × 8 = 800 kg m s−1 

Force exerted on the object, mv muF
t


  

( ) 800 500 300 50
6 6

m v uF N
t
 

      

Initial momentum of the object is 500 kg m s−1. 
Final momentum of the object is 800 kg m s−1. 
Force exerted on the object is 50 N. 

 
17. Akhtar, Kiran and Rahul were riding in a motorcar that was moving with a high velocity on 

an expressway when an insect hit the windshield and got stuck on the windscreen. Akhtar 
and Kiran started pondering over the situation. Kiran suggested that the insect suffered a 
greater change in momentum as compared to the change in momentum of the motorcar 
(because the change in the velocity of the insect was much more than that of the motorcar). 
Akhtar said that since the motorcar was moving with a larger velocity, it exerted a larger 
force on the insect. And as a result the insect died. Rahul while putting an entirely new 
explanation said that both the motorcar and the insect experienced the same force and a 
change in their momentum. Comment on these suggestions. 
Ans. 
According to the law of conservation of momentum: 
Momentum of the car and insect system before collision = Momentum of the car and insect 
system after collision 
Hence, the change in momentum of the car and insect system is zero.  
The insect gets stuck on the windscreen. This means that the direction of the insect is 
reversed. As a result, the velocity of the insect changes to a great amount. On the other 
hand, the car continues moving with a constant velocity. Hence, Kiran’s suggestion that the 
insect suffers a greater change in momentum as compared to the car is correct. The 
momentum of the insect after collision becomes very high because the car is moving at a 
high speed. Therefore, the momentum gained by the insect is equal to the momentum lost 
by the car.  
Akhtar made a correct conclusion because the mass of the car is very large as compared to 
the mass of the insect.  
Rahul gave a correct explanation as both the car and the insect experienced equal forces 
caused by the Newton’s action-reaction law. But, he made an incorrect statement as the 
system suffers a change in momentum because the momentum before the collision is equal 
to the momentum after the collision. 

 
18. How much momentum will a dumb-bell of mass 10 kg transfer to the floor if it falls from a 

height of 80 cm? Take its downward acceleration to be 10 m/s2. 
Ans. Mass of the dumbbell, m = 10 kg 
Distance covered by the dumbbell, s = 80 cm = 0.8 m 
Acceleration in the downward direction, a = 10 m/s2 
Initial velocity of the dumbbell, u = 0 
Final velocity of the dumbbell (when it was about to hit the floor) = v 
According to the third equation of motion: 
v2 = u2 + 2as 
v2 = 0 + 2 (10) 0.8 
v = 4 m/s  
Hence, the momentum with which the dumbbell hits the floor is  
= mv = 10 × 4 = 40 kg m s−1 
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ADDITIONAL EXERCISE QUESTIONS PAGE NO. 128 
 
1. The following is the distance-time table of an object in motion: 

Time in seconds Distance in metres 

0 0 

1 1 

2 8 

3 27 

4 64 

5 125 

6 216 

7 343 

(a) What conclusion can you draw about the acceleration? Is it constant, increasing, 
decreasing, or zero? 
(b)What do you infer about the forces acting on the object? 

Ans. 
(a) There is an unequal change of distance in an equal interval of time. Thus, the given 
object is having a non − uniform motion. Since the velocity of the object increases with 
time, the acceleration is increasing.  
(b)According to Newton’s second law of motion, the force acting on an object is directly 
proportional to the acceleration produced in the object. In the given case, the increasing 
acceleration of the given object indicates that the force acting on the object is also 
increasing.  

 
2. Two persons manage to push a motorcar of mass 1200 kg at a uniform velocity along a 

level road. The same motorcar can be pushed by three persons to produce an acceleration 
of 0.2 m s-2. With what force does each person push the motorcar? (Assume that all 
persons push the motorcar with the same muscular effort.) 
Ans. 
Mass of the motor car = 1200 kg 
Only two persons manage to push the car. Hence, the acceleration acquired by the car is 
given by the third person alone. 
Acceleration produced by the car, when it is pushed by the third person,  
a = 0.2 m/s2 
Let the force applied by the third person be F. 
From Newton’s second law of motion: 
Force = Mass × Acceleration  
F = 1200 × 0.2 = 240 N 
Thus, the third person applies a force of magnitude 240 N. 
Hence, each person applies a force of 240 N to push the motor car.  

3. A hammer of mass 500 g, moving at 50 m s-1, strikes a nail. The nail stops the hammer in a 
very short time of 0.01 s. What is the force of the nail on the hammer? 
Ans. 
Mass of the hammer, m = 500 g = 0.5 kg  
Initial velocity of the hammer, u = 50 m/s 
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Time taken by the nail to the stop the hammer, t = 0.01 s 
Velocity of the hammer, v = 0 (since the hammer finally comes to rest) 
From Newton’s second law of motion:  

( ) 0.5(0 50), 2500
0.01

m v uForce F N
t
 

     

The hammer strikes the nail with a force of −2500 N. Hence, from Newton’s third law of 
motion, the force of the nail on the hammer is equal and opposite, i.e., +2500 N. 

 
4. A motorcar of mass 1200 kg is moving along a straight line with a uniform velocity of 90 

km/h. Its velocity is slowed down to 18 km/h in 4 s by an unbalanced external force. 
Calculate the acceleration and change in momentum. Also calculate the magnitude of the 
force required. 
Ans. 
Mass of the motor car, m = 1200 kg  
Initial velocity of the motor car, u = 90 km/h = 25 m/s  
Final velocity of the motor car, v = 18 km/h = 5 m/s  
Time taken, t = 4 s  
According to the first equation of motion: 
v = u + at 
5 = 25 + a (4) 
a = − 5 m/s2 

Negative sign indicates that its a retarding motion i.e. velocity is decreasing. 
Change in momentum = mv − mu = m (v−u) 
= 1200 (5 − 25) = − 24000 kg m s−1 
Force = Mass × Acceleration 
= 1200 × − 5 = − 6000 N 
Acceleration of the motor car = − 5 m/s2 
Change in momentum of the motor car = − 24000 kg m s−1 
Hence, the force required to decrease the velocity is 6000 N. 
(Negative sign indicates retardation, decrease in momentum and retarding force) 

 
5. A large truck and a car, both moving with a velocity of magnitude v, have a head-on 

collision and both of them come to a halt after that. If the collision lasts for 1 s: 
(a) Which vehicle experiences the greater force of impact? 
(b) Which vehicle experiences the greater change in momentum? 
(c) Which vehicle experiences the greater acceleration? 
(d) Why is the car likely to suffer more damage than the truck? 
Ans.  
Let the mass of the truck be M and that of the car be m. 
Thus, M > m 
Initial velocity of both vehicles, v 
Final velocity of both vehicles, v’ = 0 (since the vehicles come to rest after collision) 
Time of impact, t = 1 s 
(a) From Newton’s second law of motion, the net force experienced by each vehicle is 
given by the relation: 

( ' )
car

m v vF mv
t


    

( ' )
truck

M v vF Mv
t


    

Since the mass of the truck is greater than that of the car, it will experience a greater force 
of impact. 
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(b) Initial momentum of the car = mv 
Final momentum of the car = 0 
Change in momentum = mv 
Initial momentum of the truck = Mv 
Final momentum of the truck = 0 
Change in momentum = Mv 
Since the mass of the truck is greater than that of the car, it will experience a greater change 
in momentum. 
 
(c) From the first equation of motion, acceleration produced in a system is independent of 
the mass of the system. The initial velocity, the final velocity, and the time of impact 
remain the same in both cases. Hence, both the car and the truck experience the same 
amount of acceleration. 
 
(d)According to Newton’s third law of motion, for every action there is an equal and 
opposite reaction that acts on different bodies. Since the truck experiences a greater force 
of impact (action), this larger impact force is also experienced by the car (reaction). Thus, 
the car is likely to suffer more damage than the truck.  
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ASSIGNMENT QUESTIONS  
FORCE AND LAWS OF MOTION 

 
 
Multiple Choice Questions 
 
1. Which of the following statement is not correct for an object moving along a straight path 

in an accelerated motion? 
(a) Its speed keeps changing 
(b) Its velocity always changes 
(c) It always goes away from the earth 
(d) A force is always acting on it 

 
2. The forces of action and reaction are 

(a) always equal only 
(b) always equal and opposite 
(c) always equal but in same direction 
(d) always unequal and opposite.  

 
3. According to the third law of motion, action and reaction 

(a) always act on the same body 
(b) always act on different bodies in opposite directions 
(c) have same magnitude and directions 
(d) act on either body at normal to each other 

 
4. The action and reaction forces at 

(a) on different bodies always 
(b) on some body always 
(c) on same body, sometimes 
(d) on different bodies, sometimes 

 
5. A goalkeeper in a game of football pulls his hands backwards after holding the ball shot at 

the goal. This enables the goal keeper to 
(a) exert larger force on the ball 
(b) reduce the force exerted by the ball on hands 
(c) increase the rate of change of momentum 
(d) decrease the rate of change of momentum 

 
6. The inertia of an object tends to cause the object 

(a) to increase its speed 
(b) to decrease its speed 
(c) to resist any change in its state of motion 
(d) to decelerate due to friction 

 
7. Principle of conservation of linear momentum is deduced from  

(a) Newton’s first law 
(b) Newton’s second law 
(c) Newton’s third law 
(d) none of the above 

 
8. The function of mud guards is based on 

(a) inertia of rest 
(b) inertia of direction 



Prepared by: M. S. KumarSwamy, TGT(Maths)                Page - 158 - 
 

(c) inertia of motion 
(d) none of the above 

 
9. The force of action and reaction 

(a) always cancel each other 
(b) never cancel 
(c) cancel sometimes 
(d) cannot say 

 
10. A passenger in a moving train tosses a coin which falls behind him. It means that motion of 

the train is 
(a) accelerated 
(b) uniform 
(c) retarded 
(d) along circular tracks 

 
11. An object of mass 2 kg is sliding with a constant velocity of 4 m s–1 on a frictionless 

horizontal table. The force required to keep the object moving with the same velocity is 
(a) 32 N 
(b) 0 N 
(c) 2 N 
(d) 8 N 

 
12. Rocket works on the principle of conservation of 

(a) mass 
(b) energy 
(c) momentum 
(d) velocity 

 

13. A water tanker filled up to 2
3

of its height is moving with a uniform speed. On sudden 

application of the brake, the water in the tank would 
(a) move backward 
(b) move forward 
(c) be unaffected 
(d) rise upwards 

 
14. Inertia of a body in linear motion is measured by its 

(a) mass 
(b) momentum 
(c) velocity 
(d) none of the above 

 
15. What mass of a body can attain an acceleration of 5m/s2 under a force of 250 N? 

(a) 5 kg 
(b) 250 kg 
(c) 50 kg 
(d) 10 kg 

 
SHORT ANSWER QUESTIONS 

 
16. There are three solids made up of aluminium, steel and wood, of the same shape and same 

volume. Which of them would have highest inertia? 
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17. Two balls of the same size but of different materials, rubber and iron are kept on the 

smooth floor of a moving train. The brakes are applied suddenly to stop the train. Will the 
balls start rolling? If so, in which direction? Will they move with the same speed? Give 
reasons for your answer. 

 
18. Two identical bullets are fired one by a light rifle and another by a heavy rifle with the 

same force. Which rifle will hurt the shoulder more and why? 
 
19. A horse continues to apply a force in order to move a cart with a constant speed. Explain 

why? 
 
20. Suppose a ball of mass m is thrown vertically upward with an initial speed v, its speed 

decreases continuously till it becomes zero. Thereafter, the ball begins to fall downward 
and attains the speed v again before striking the ground. It implies that the magnitude of 
initial and final momentums of the ball are same. Yet, it is not an example of conservation 
of momentum. Explain why ? 

 
21. Velocity versus time graph of a ball of mass 50 g rolling on a concrete floor is shown in 

below Figure. Calculate the acceleration and frictional force of the floor on the ball. 

 
 

22. A truck of mass M is moved under a force F. If the truck is then loaded with an object 
equal to the mass of the truck and the driving force is halved, then how does the 
acceleration change? 

 
23. Why does a gun recoil on firing? Obtain an expression for recoil velocity of gun. 
 
24. A rocket can move in air free space, but a jet plane cannot. Why? 
 
25. Two friends on roller-skates are standing 5 m apart facing each other. One of them throws a 

ball of 2 kg towards the other, who catches it, How will this activity affect the position of 
the two? Explain your answer. 

 
26. Water sprinkler used for grass lawns begins to rotate as soon as the water is supplied. 

Explain the principle on which it works. 
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LONG ANSWER QUESTIONS 
 
27. Using second law of motion, derive the relation between force and acceleration. A bullet of 

10 g strikes a sand-bag at a speed of 103 m/s and gets embedded after travelling 5 cm. 
Calculate 
(i) the resistive force exerted by the sand on the bullet 
(ii) the time taken by the bullet to come to rest. 

 
28. Derive the unit of force using the second law of motion. A force of 5 N produces an 

acceleration of 8 m/s2 on a mass m1 and an acceleration of 24 m/s2 on a mass m2 . What 
acceleration would the same force provide if both the masses are tied together? 

 
29. State and explain Newton’s third law of motion. How will you prove it experimentally? 
 
30. What is momentum? Write its SI unit. Interpret force in terms of momentum. Represent the 

following graphically 
(a) momentum versus velocity when mass is fixed. 
(b) momentum versus mass when velocity is constant. 

 
 

 
 
 

 
 
 


