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Preface
This Manual of Upper Primary Science Kit for Classes VI, VII and VIII
not only describes the kit items and  their uses, but also details the
activities that can be done with the kit material and are based on
NCERT science textbooks for Classes VI, VII and VIII. Thus, the Science
Kit serves as a portable laboratory whereas the manual supplements
and extends the exploration of various concepts through activities.

The activities in the manual are structured in a manner so that
the students can question, explore and finally discover the concepts
involved. The Manual is based on an approach wherein attempts
are made to inculcate the temper of scientific enquiry and
understanding of the subject matter among the students. The success
and usefulness of the Kit and the Manual will depend on how best
the teachers can motivate the students to use the Kit items rather
than a mere demonstration by them.

Such an activity-based approach has been followed in
preparation of the science textbooks in the NCERT, which requires
that the students themselves do the different activities. In the process
of doing the activities using the present science kit not only will the
students feel the excitement, but it will also give them opportunities
to think and explore and which may not be achievable by a reading
of the textbooks alone. Of course, this requires time and keen interest
on the part of the teachers. It is hoped that the teachers would also
enjoy making use of the Kit and the Manual.

In this Kit, we have included items for doing activities using
micro-scale laboratory technique. Use of micro-scale techniques not
only reduces the cost of the chemicals and apparatuses to a
considerable extent, but also is safe and environment friendly.

The NCERT appreciates the hard work done by the experts,
teachers, technical staff of the NIE Workshop, support of Publication
Division in the development of the Kit and the Manual.

The Council acknowledges the contribution of Prof. H.O. Gupta,
then Head of NIE Workshop under whose supervision this manual
was developed. Thanks are also due to Professor Hukum Singh and
Professor V.P. Srivastava for editing the manuscript.

We welcome comments and suggestions from our readers for
further improvement of this manual.

R.K. Parashar
Professor and Head

DEK, NCERT
New Delhi
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1. ABOUT THE KIT

The NCERT Upper Primary Science
Kit with its manual provides various
learner-centred activities on the
chapters of Science Textbooks for
Classes VI, VII and VIII based on new
syllabus developed by NCERT.  These
activities are meant to encourage the
students to explore science concepts
through their observations and to
understand these concepts through
various activities/experiments.
In order to link the content, the
names of the chapters of the
textbooks have been mentioned.

The manual describes the activities
most of which can be performed
using items in the kit.  However, some
activities may require some items
easily available from the
surroundings.  Each chapter has
problem oriented topic (in an
interrogative form).  In case, you are
interested in additional activities, you
are at liberty to do those, given in
extension activities.

In order to guide your activities,
structured performing steps are
suggested to facilitate the sequential
development of the concepts.
Motivational questions on the activity
are also suggested. Wherever,
required, the answer-clues for some

NCERT UPPER PRIMARY

SCIENCE KIT
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The best examples are W-tube, Y-tube, electric generator,
laboratory stand-cum-vise, compound microscope, ray streak
apparatus, double mouthed flask, laboratory and clinical
thermometer, slinky, sun dial, bimetallic strip, pulley with frame,
electric bell, magnetic compass, tuning fork, circuit board,
assembly, deflagrating spoon, periscope frame with mirror, belljar
for electrolysis, electroscope, lung apparatus, kerosene burner,
slides, coils, optics kit, spring balance, micro test tubes, etc.

The Science Kit has the following advantages:

• Low cost

• Multipurpose

• Microscale

questions are given. Materials required to perform the activity are
also suggested.

NCERT Upper Primary Science Kit contains scientific and
general items, some chemicals, glassware, tools, etc. Attempts
have been made to make the items

• Availability of necessary piece of
apparatus at one place.

• Multipurpose use of items.

• Economy of time in setting up of
experiments.

• Portability from one place to
another.

• Low cost.

The kit replaces the traditional
science laboratory. There has been
special provision of use of microscale
chemistry lab technique which reduces
the wastage of chemicals, hazards and
provides pollution free atmosphere,
besides other innovative materials.

II. SCIENCE  LEARNING
APPROACH

There has been a rapid expansion of
scientific knowledge in recent years.
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Realisation of the relevance of science education as reflected in
human thought, style, social values and culture have been made it
imperative to upgrade the curriculum and learning approaches of
science in order to improve the quality of life.  To make a student
(learner) a scientifically literate citizen as envisaged in the National
Policy on Education-1986 and  National Curriculum Framework
(NCF) 2005, there is an imperative need for the learner to :

– understand and apply the basic concepts of science,

– learn scientific inquiry skills of gathering information,

– develop desirable attitudes and value appreciation for truth
and objectivity,

– nurture creative talents,

– learn scientific method and apply it in solving problems and
making decisions to improve everyday living and environmental
conditions and to promote development and use of technology.

For achieving these objectives, it is necessary to shift emphasis
from rote memory-based, content-oriented and teacher-centred
method of teaching, to:

• problem solving-based,

• activity-oriented,

• performance-based, and

• learner-centred approaches.

• investigate,

• develop observation skills,

• record observations,

• structure, organise and communicate
information,

• hypothesise,

• collect and analyse data,

• draw relevant inferences,

• design solutions and act accordingly.

These approaches would require learner to :

Activity-based learning makes science more interesting,
motivating, effective and meaningful. This provides plenty of
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opportunity for thinking, reasoning and looking at
science in its totality as a highly rational, intellectual
problem-solving human activity. This would help in
developing qualities like self-confidence, curiosity,
initiative, inventiveness, self-reliance, persistence and
skills of innovation to solve problems in real life
situations. However, to make the best use of the
learning situations, it is very essential that the teacher
is provided with effective instructional materials in
addition to the textbooks. As a teacher you have to
plan before hand, outline the general directions and
prepare yourself adequately to conduct an
investigation. You should read the subject matter
from the textbook and this manual. Then, you can
make note of scientific ideas, their applications in
daily life and the learning processes that may be
developed through an investigation.  In this manual,
an attempt has been made to provide necessary
instructional materials containing a description of
learner-centred learning experiences or activities.
This also includes points of inquiry and necessary
experimental skills for conducting the investigation
using items from the kit and also based on learner’s
own experiences from the environment.

The present science learning approach provides a situation
where you, as a teacher, have to work not merely as a
communicator of scientific knowledge but also as an activity-
faciltator and co-investigator. Thus you will also be a co-learner.
You should emphasise on activity-based and ‘learning science by
doing’ approaches making use of learner’s own experiences and
through investigation and problem-solving activities.
You should stimulate proper learning situation using the materials
that are provided in the science kit. In the learner-centred approach,
it is preferable for the students to perform all the activities
individually or in small groups. In view of the limited number of
the items provided in the science kit, sometimes you may have to
conduct experiment/demonstration on some topics for the whole
class. You should involve the students in understanding various
steps of the activity/demonstration. The proper learning situation
facilitates personal investigation/small group activity to conduct
the investigation for presentation of results and useful discussions.
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This may also help in carrying out project work by the
students. Such an approach would discourage rote learning
and promote independent thinking among learners. Careful
and skilful observation of sequences and steps during an
activity is an interesting experience and is a
part of the discovery method.
You should ask appropriate
questions during the investigation
or activities. These questions
should help students to become
self-confident and independent problem solvers for improving their
every day living and environmental conditions, as well as for
promoting the use of science and technology.

If an activity does not succeed, do not get discouraged.
In such a situation you, along with the student, try to analyse
why the activity has not succeeded. A number of ideas may come
up for successful performance of the activity. The most reasonable
suggestion may then be tried out. If it still does not help, another
idea can be tried out till the activity succeeds. By repeating the
steps and controlling the procedure during an activity as a method
of discovery, the learner is able to understand the whole process
more closely, like a budding scientist discovering new ideas or
an engineer inventing new solutions to problems or an artists

creating new designs.
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6.1 FOOD: WHERE DOES IT COME FROM?

Fig.6.1.1
Germination of

gram seeds

How will you proceed?

1. Wash and soak the seeds in water
for a day.

2. Drain excess water and leave the
soaked seeds overnight in a petridish
and cover the seeds with wet cotton.

3. Keep the cotton wet (it should not
get dry).

4. After 2-3 days, do you see any new
white structures emerging out of the
seeds? Name the process involved?

           
                    
               
      

     
          
          


(a)

(b)

(c)

(d)

               
    
    
     
  
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
       
     


        

     



Food: Where Does It Come From



6.2 COMPONENTS OF FOOD

How will you proceed?

A . Test for starch
1. Take a test tube and

put some crushed
potatoes in it.

2. Add few drops of
iodine solution in
the test tube.

           
          
           
     
           
      
     
          
                    
               

     
                
          
          


                               
                              

B. Test for protein
1. Take a test tube and put some powdered dal in it.

2. Add 2 drops of copper sulphate solution and
10 drops of caustic soda and shake the test tube.


                               
                         
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Food items Starch Protein fat

Powdered Rice

Powdered gram

Powdered

soybean seeds

C. Test for fats

1. Take crushed ground nuts in between the folds of a
white paper and press them with the help of thumb.


                                        
                                   
                                   

               
        
        
      


     
      
         
  √     

Components of Food



6.3 FIBRE TO FABRIC

Fig.6.3.1 Different types

of fibres

How will you proceed?
1. Take three types of yarns of

equal size, for example a piece
of woollen thread, a piece of
cotton thread and a piece of
synthetic fibre.

          
               
                

     
                
      

               
        
         
         
     

yarns through the
magnifying glass.

3. Identify the yarn on
the basis of size and
number of ‘burrs’.
[See Fig. 6.3.1].

Burr

Woolen

Cotton

Synthetic

2. Spread them on a sheet of
white paper. Observe the
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
       

           
  

Sample Smell Characteristics

of left-over

after burning

A

B

C

 
 



Fibre to Fabric



6.4 SORTING MATERIALS INTO GROUPS

          
          
               
      
     
      
          
          
      

How will you proceed?
1. Observe each of the

above materials and
note which of them
have shiny surface.

2. Take an iron nail and

 Sl. No Object Lustrous Non–lustrous

(shiny) (non-shiny)

1.

2.

3.

4.

5.

6.

7.

8.

          
                
          
                

rub it properly with the sand paper. Does the freshly
rubbed surface appear shiny?

3. Repeat the same procedure with other materials.

Why do we need to rub the surface of materials?

4. Classify these materials as lustrous or non-lustrous

materials i.e., shiny and non-shiny in appearance.
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               
       

      
         

      
      
           


     
     



Sorting Materials into Groups
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     
     
          

          
               
                    
               

How will you proceed?

1. Take some test tubes.

2. Fill each of them up to one-fourth with water.

3. Add a spatula full of any one substance in one of the
test tubes and shake it. Observe what happens.

4. Similarly, add small amounts of the other substances
in the remaining test tubes and shake them.

5. Which substances disappear or dissolve in water and
which substances do not disappear or dissolve?

6. Separately list the substances which dissolve in water
and the ones which do not dissolve.

Fig.6.4.2 Finding solubility of different substances in water

Sugar

Test tube

Spatula

Water

(a) (b)
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               
         
        

     
         

         
 


     
      
      



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     
          
          
          

          
           
            
                 
           
          

How will you proceed?

1. Take few test tubes.

2. Take equal volume of water in each of them i.e., fill
each of them approximately1/3rd with water.

3. Add a few drops of oil with a dropper in one of the
test tubes [Fig.6.4.3 (a)].

4. Similarly, add different liquids to different test tubes
containing water [Fig.6.4.3 (b)].

5. Shake the test tubes well and observe them after
sometime.

6. You can see that the liquids either mix with water
well or do not mix and form a separate layer
[Fig. 6.4.3(a) and (b)].

Fig.6.4.3 (a) Liquid which do not
mix with water

(b) liquids which mix
well with water

ab
Layer
of oilWater
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7. Make a list of the liquids which mix well with water
and others which do not mix with water.

               
       

       
        
         
         
      


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     
               


           
                         
               
               
          
                  
                    
                    
          

How will you proceed?

1. Take each of the
above materials one
by one and try to see
through them.

Fig.6.4.4 Distinguishing among opaque,

transparent and translucent object

2. You can do this by placing a pencil or an iron nail
behind each one of these materials and try to see it.

3. Can you see through them?

4. List the materials through which you could see and
through which you could not see.

5. Take a white paper.

6. Hold the iron nail behind the paper and try to see
through it.
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7. Are you able to see the iron nail through the paper?

8. Now put 2-3 drops of oil and smear with the help of
a cotton plug so that the oil occupies a larger area.

9. Now try to see the nail through this paper.

10. What do you see? Can you now see the nail?

               
        

       
      

        
   

         
   


    
    
      
   

Sorting Materials into Groups



          
           
               
     

6.5 SEPARATION OF SUBSTANCES

     
               
          


How will you proceed?

1. Take some muddy water in a beaker.

2. Leave it undisturbed for some time till the mud
settles down [Fig.6.5.1 (a)]. What
is this process called?

3. Pour the water above mud by
tilting the beaker gently into
another beaker [Fig.6.5.1 (b)].

What is this process called?

Is the water poured in second
beaker clear?

(a) (b) (c)

Fig.6.5.1 (a) Sedimentation of mud

(b) Decantation of mud

(c) Filtration of mud

Muddy
water

Mud

Mud

Beaker

Fine
cloth
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If no, what will you do to get clear water? You can
proceed as given below.

4. Take a fine cloth and gently pour the water through
it into a third beaker [Fig. 6.5.1 (c)]

Is the water which is obtained in the third beaker
clear?

5. If not, what will you suggest to get the clear water?

You can proceed further as given in step 6.

6. Pour the water through a filter paper folded in the
form of a cone kept in a funnel [Fig.6.5.1 (d)].

Fig.6.5.1 (e) Folding a filter paper

to make a cone

Fig.6.5.1 (d) Filtration of mud from muddy water

Funnel

Filter

Paper

Beaker

How to fold the filter paper? You can follow the
steps which are shown below [Fig. 6.5.1 (e)].

Separation of Substances
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
     
     


               
         
       
        
          
        
      
 


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          
               


How will you proceed?

1. Take a spatula full of common salt and transfer it
into a beaker.

     
               
          
 

Fig.6.5.2 Separation of salt from salty water

(a)

(b)

Tripod stand

Kerosene burner

2. Dissolve it in the minimum amount of water to
prepare the salt solution.

3. Take a small quantity of this solution in a China dish.

Water + salt

China dish

Salt

Separation of Substances
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4. Heat the China dish containing salt solution on a
kerosene burner [Fig.6.5.2(a)].

5. Do you see any change in the volume of solution?

6. Keep heating till all the water evaporates.

7. What is left behind in the China dish? [Fig.6.5.2(b)].

What about its quantity?

               
        

    
         

  


     
      
    
  
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          
          
               

          
               
               
          
            

How will you proceed?

1. Take a mixture of sand and salt in a beaker and add
some water. Why is water added to the mixture?

2. Now stir the contents with a glass rod [Fig.6.5.3 (a)].

3. Leave them undisturbed for some time. What do you
see? [Fig. 6.5.3 (b)].

4. Decant the liquid from the beaker to a China dish
[Fig.6.5.3 (c)].

5. Heat the liquid in the China dish over a kerosene
burner. The water will start evaporating [Fig.6.5.3 (d)].

6. What will be left in the China dish after all the water
has evaporated?

(a)

Glass rod

Beaker

Sand + Salt

Separation of Substances
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               
         
          

       
          

          

Sand

Kerosene
burner

Tripod
stand

(c)

Water + Salt
Solution

China
dish

Liquid
(salt
solution)

Sand

(b)

(d) (e)

Salt

Fig.6.5.3 (a) Mixture of sand water

(b) Sedimentation of sand

(c) Decantation of salty water

(d) Evaporation of water

(e) Salt after evaporation
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          
          
           

     
                    
          
                

How will you proceed?

1. Take a 50 mL beaker and half fill with water.

2. Add a spatula full of salt to it and stir it well.

3. Does the salt disappear?

4. Add little more of the salt into it and stir again.

What happens now?

5. Keep on adding the salt with continuous stirring till
the salt stops disappearing (dissolving).

6. What will happen if you add some more salt? Does it
dissolve?

Fig.6.5.4 Salt dissolves in water at room temperature

China
dish

Salt

Separation of Substances
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
      

   
  

    

               
        
        
       
     





29

           
     
            
     

How will you proceed?

1. In a beaker take the saturated solution of salt as
prepared in the previous activity.

2. Is there some way that saturated solution could be
made to dissolve more salt?

3. Add a small quantity of salt and heat the beaker over
the kerosene burner [Fig.6.5.5].

4. What do you observe? Has the added salt disappeared?

5. If you see that the added salt has disappeared, add
some more salt.

6. What happens now ?

Fig.6.5.5 Amount of dissolvable salt increases

in hot water

Beaker

Kerosene
burner
Tripod
stand

China dish

     
               
                    
           

Separation of Substances
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               
         
       


    
   



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     
          
          
          

How will you proceed?

1. Take a test tube and fill it up to one-fourth with water.

2. With the help of a spatula, add common salt to the
test tube.

3. Shake the test tube well to dissolve the salt.

4. Keep adding salt using a spatula till you get a
saturated solution. Also count the number of times
the salt is added to get the saturated salt solution.

5. Repeat the above procedure using sugar.

6. Are the amounts of salt and sugar required to form
their saturated solutions the same?
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Fig.6.5.6 Different substances dissolved in varying

quantities in equal volume of water

Sugar
Test tube

Spatula

Water

(a) (b)
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      
   

Separation of Substances



 (a)  (b)

Rubber
Band Rubber

Band
Rubber
Band

6.6 CHANGES AROUND US
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                
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How will you proceed?

Part  A

1. Take a rubber band. Observe its shape and size
[Fig.6.6.1(a)].

2. Can you change its shape or size?

3. Stretch it. What do you observe?  [Fig.6.6.1(b)].

4. Now release it. Does it regain its shape and size?

Fig.6.6.1 (i) Reversible change

Part  B

1. Now take a balloon. Observe its shape and size.

2. Can you change its shape and size? How?

3. Inflate the balloon. Observe its shape and size.

4. Now release the air from the balloon. Does it regain
its original shape and size?
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(a)

Fig.6.6.1 (ii) Reversible change

(b) (c)


      

        


          
         
   

               
          
        


Changes Around Us
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(a) (b) (c) (d) (e)

How will you proceed?
1. Take a sheet of paper

and fold it to make an
aeroplane. Do you

3. Take the other sheet of paper
and cut it into four equal
parts.

4. Observe the size of all the
parts.

5. Can you get back the original
size of sheet of paper again?

Fig.6.6.2 (i) A toy aeroplane made
by folding paper

observe any change in its shape and size?

2. Now unfold it and observe its shape and size. Does
the paper regain its original shape and size?
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        
  

Fig.6.6.2 (ii) (a) Plane sheet of paper

(b) Sheet divided into four equal parts

(a) (b)


      
     
     
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Fig.6.6.3 (i) Non-reversible change

     
            
            
                     

          
                
                     
               

How will you proceed?

Part A

1. Take a candle and measure its length with a scale
Fig.6.6.3 (i).

2. Now light the candle and let it burn for sometime.

3. Can this change be reversed?

4. Now measure the length of the candle again. Can
you get the candle of same length again?

Part B
1. Take some wax in a test tube.

2. Heat the wax in the test tube till it melts
completely [Fig.6.6.3 (ii)].

3. Now let the wax cool down.

5. What do you observe?

(a)           (b)
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 Fig.6.6.3 (ii) Reversible change

Wax

Kerosene
Burner

               
        
         
        
   



Changes Around Us



6.7 GETTING TO KNOW PLANTS

Fig.6.7.1 (i) Water moves

upwards through the

narrow tubes inside

the stem of the plants

How will you proceed?
1. Fill one third of a tumbler

with coloured (red/blue)
water.

2. Give an oblique cut to a
white flowering twig and
put it in the beaker for
3 - 4 hours.

3. Keep this set-up in an open
space in bright sunlight.

4. Do you observe any change
in the colour of the petals
of the flower?

Coloured
water

     
                                        
                              
                     

          
               
               
            

                
          

Narrow
tubes
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5. Is there any resemblance between the colour of the
petals and the solution?

6. Now cut the twig across and observe the colour inside
with the help of a magnifying glass.


     
        
       
      
     
   
      

Fig.6.7.1 (ii) Water moves upwards through

special tissues (xylem) of the plants

(a) (b)

               
        
        
    
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Sl.No. Leaf Type of venation

1. Peepal

2. Rose

3. Banana

4. Bamboo

5. Kaner

6. Wheat

7. Maize

8. Mango

9. Lemon

10. Balsam

How will you proceed?
1. Take leaves of plants like peepal, rose, banana, bamboo,

kaner, wheat, maize, mango, lemon and balsam.

2. Put each and every leaf separately between the folds
of newspaper, and place thick heavy books over them.

3. Turn the leaves upside down daily, and if possible,
change the newspaper, so as to avoid fungal
infection.Take out all the leaves after a week.
Now hold leaves one by one between your thumb
and forefinger and study their venation.You can take
the help of a magnifying glass, if needed. Fill in the
table given below by writing the type of venation
found in different leaves.

          
               
             
          
            
                 
               

     
               
          

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Fig.6.7.2 Two types of leaf venation

Parallel

venation

Reticulate

venation

               
         

        
      

         
       
         
        
          

Getting to Know Plants
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
         

        
      
      
        
      
 



Note: While plucking leaves, please try to be considerate. Do not pluck

extra leaf.
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How will you proceed?
1. Take a medium size and well watered plant.

2. Remove all the leaves of one twig of this plant.

3. Now take two polythene bags. With one bag cover
this twig and with the other cover any other twig in
which the leaves are intact.

4. Tie the mouths of the two bags around the bases of
the two twigs.

5. Leave the plant in sunlight for an hour or two.

6. Drops of water will appear on the inner side of the
bag that covered the leafy twig.

7. No water drops will be seen on the inner side of the
bag over the twig without leaves.

          
          
                

     
          
     


Fig.6.7.3 Transpiration in plants

Water
droplets

Twig without
leaves

Twig with
leaves

Getting to Know Plants
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
    
  

               
        

     
        

      
         

        
 


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How will you proceed?
1. Destarch the leaves of a plant by keeping the plant

in a dark room for about a few days.

2. Cover one of its leaves with black paper on which a
design of a star is cut.

3. Now place this plant in the sun.

4. Dip the leaf which was covered by black paper in
boiling water for a minute to burst open the cells,
and to remove the entire chlorophyll.

5. Now transfer the leaf in a test tube with methylated
spirit. Put this test tube in a beaker filled with water.

6. Boil the water in the beaker over a burner. The leaf
will become brittle and hard.

Fig.6.7.4 Sunlight is necessary

for photosynthesis

Black
paper

Brown
colour

After iodine test

           
               
           
          
       
               

     
               
               


Getting to Know Plants
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
                                   
                              
                              
                         
                              
          

7. Place the leaf again in hot water to soften it.

8. Spread the leaf in a petridish and pour iodine solution
on it.

               
          
       
          
    


    
 
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How will you proceed?
1. Dig out a small

herbaceous plant and
any grass from the
ground.

2. Wash the soil of the
roots and observe the
roots.

3. What do these roots
look like? Are they
similar or different?

Fig.6.7.5 (a) Tap root

(b) Fibrous root

(a)
(b)(b)

(a)

           
          
          
     

     
               
          

               
            

  
          

    
          

        
      

Getting to Know Plants
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
        

      
     
       
      
       
        
     

Sl.No. Plants Type of venation Type of root

1. Mooli

2. Gram

3. Meethi

4. Maize

5. Pudina

6. Bathuia

7. Dhania

       
     
      
     

    
    
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How will you proceed?
1. Select two herbaceous plants of the same kind from

ground and dig them out taking care that the roots
do not break.

2. Put one plant in soil in the pot labelled as A (Fig. 6.7.6.

3. Cut off the roots from the other plant and fix it in
soil in the pot B.

4. Water them regularly and observe the plants after a
week.

Fig.6.7.6. (a) Growing of  the plant in soil with its root

(b) Plants in soil without roots

           
               
                      
     

     
          
          

(a) (b)

A B

Getting to Know Plants



50 Manual of Upper Primary Science Kit


     
     
    

               
            

          
 

            
      

         
        
  

            



6.8 MOTION AND MEASUREMENT OF

DISTANCES

How will you proceed?

1. Fix the G-clamp at the edge of a table. Insert the iron
rod in the hole of G-clamp such that about 10-15
cm length of the rod should be projected outside and
tighten the screw [Fig. 6.8.1 (a)].

2. Tie a thread to the hook of the bob.

3. To make a pendulum, suspend the bob
with the help of the thread from the rigid
projecting iron rod.

4. When the bob is
stationary, displace it a
little from its initial
position O to the new
position A and then
release.

5. Observe its motion.

     
               
          
      

           
                    
               
               
               

Fig.6.8.1 (a) The motion of a

simple pendulum

G-Clamp

Iron rod

Bob

AB
O6. What type of motion

is it? Let us find out.

7. Note the time for 10
complete swings, i.e.
motion along AOB
and back along BOA
of the pendulum.
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8. Repeat the step No. 7 three times.

9. Is the time taken for 10 swings
the same in each case?

10. If the time taken is the same in
each case, it means that
pendulum repeats its motion
after a fixed interval of time.
So we can say that the motion
of the pendulum is periodic.

11. Now move the bob in such a
way that it moves in a
horizontal circular path
[Fig. 6.8.1(b)].

Fig.6.8.1
(b) The circular motion

of the bob

12. What type of motion does the bob show now?

13. Should we call this motion as circular motion?
Discuss.

               
           

      
               




      

     
         

    
      

    
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           
                
          
               


     
                    
               
                

How will you proceed?

1. Keep the bangle on a sheet of paper and draw its
outer boundary.

2. Remove the bangle.

3. Take a point, say A, on the boundary drawn and mark it.

4. Put one end of the thread at ‘A’ and fix it firmly with
your thumb of the left hand.

5. Now place a small portion of the thread along the
boundary keeping it taut with fingers of other hand
to reach at point B as shown in [Fig.6.8.2].

6. Now hold the thread at point ‘B’ with one hand.

7. Using the other hand, taut a little more portion of
the thread along the boundary.

8. Go on repeating this process till you reach back to
the point ‘A’.

Fig.6.8.2 Measurement of the perimeter

of a bangle

Thread

Boundary
of the
bangle

Bangle

B A

Motion and Measurement of Distances
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9. Now make a mark on the thread where it touches
again at ‘A’.

10. Measure the length of the thread from one end to
the marked point.

11. Repeat the steps from 4 - 10 at least one more time.

12. How is this measured length of the thread related
to the perimeter of the bangle? This length gives
the perimeter of the bangle.


         
  


        

     
       
      
    

         
   
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How will you proceed?

1. Spread the white sheet of paper on a levelled surface.

2. Dip the glass marble in ink or poster colour (thick
solution).

3. Roll the coloured marble on the white sheet of paper
and observe the path followed by the marble from
the impressions of the tracing on the paper sheet.

4. Do we observe the path of the marble straight
throughout?

5. Could you identify the motion of the marble in this
case? Is it rectilinear?

           
                
                
                    
      

Fig.6.8.3 Motion of an object along a straight path

     
               
          
          

Colour

Wooden
scale

Glass
marble

Motion and Measurement of Distances
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6. Measure the distance travelled by the marble while
it is in rectilinear motion.

               
        
    


      
      
      
    





6.9  LIGHT, SHADOWS AND

       REFLECTIONS

     
          
               
      

How will you proceed?
1. Look at an object, say a pencil, through the plastic

scale, tracing paper, wooden scale, glass sheet, glass
beaker, cardboard, white sheet of paper and wash
bottle separately [Fig 6.9.1].

          
          
           
                
          
               
               

Fig.6.9.1 Seeing object using trasparent,

translucent and opaque object

Wooden scale

Plastic scale

Glass slide

Pencil
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2. Group the objects through which the pencil

(a) is seen clearly

(b) can be seen faintly (dimly).

(c) is not seen at all.

3. Do you know the materials with which these objects
are made of?

4. On the basis of above observations classify the
materials as transparent, translucent and opaque.

               
       
        
         
     



     
    
     
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     
               
          


          
               
                    
     

How will you proceed?
1. Take a sheet of white paper.

2. Look at an object, say a burning candle through it.
Can you see the candle flame [Fig.6.9.2 (a)]?

3. Now smear few drops of oil
at the middle portion of
the sheet of paper.

4. Look at the burning
candle through this
portion of the paper again.

5. What do you observe?
Is the candle flame visible
now [Fig.6.9.2 (b)]?

6. What changes did you
notice to the portion of the
white paper when you
smeared oil on it?

The portion of the paper
becomes translucent and
therefore you are able to
see the object (candle
flame) faintly through it.

Fig.6.9.2 (a) Seeing object

through a white

sheet and (b) through

a translucent paper

prepared by

smearing oil on it

               
                        

        

(a)

(b)

Light Shadows and Reflection
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How will you proceed?
1. Place a torch bulb near a wall (or a screen) and

connect it with the generator.

2. Place an opaque object such as a bob or a metallic
scale in between the bulb and the wall.

3. Rotate the handle of the generator to give electrical
power to the bulb so that the bulb is lighted.

4. What do you observe on the wall [Fig.6.9.3]?

5. Is there a shadow on the wall?

6. Now move the opaque objects away from the bulb.

     
          
 

          
               
          
                     
               

Fig.6.9.3 Opaque objects cast shadows on a

screen when light falls on them
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7. What happens to the nature of the shadow formed?

8. Now replace the bob or the metallic scale by a
transparent glass plate.

9. Do you still observe a clear shadow on the wall?

10. Replace the transparent glass plate by a ground glass
plate (translucent).

11. Could you see a clear shadow of the ground glass
plate on the wall?

12. In which of the above three cases is the shadow most
clearly  formed?

13. On the basis of your observations, conclude the kinds
of obstacles (transparent/translucent/opaque) which
can form a clear shadow.

               
        
    



Light Shadows and Reflection
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           
                
                    

     
                

How will you proceed?
1. Light the candle and keep it at about 2 m distance

from you.

2. Keeping the tube straight in the direction of the
candle flame, observe the flame from the other end
of the tube [Fig 6.9.4 (a)].

3. Is the flame visible?

4. Then bend the tube in different directions and observe
the flame again through the tube [Fig 6.9.4 (b)].

5. Is the flame visible now? Why is the flame not visible
when the tube is bent?

Straight tube
Bent
rubber tube

Candle

Fig.6.9.4 Using straight and bent

tubes to see objects

(a) (b)

Candle

               
     
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           
               
                         
                
                
               

How will you proceed?
1. Make two cylindrical tubes using the thick black

paper sheets such that the one just slides into the
other.

2. Fix the tracing paper to one end of the inner sliding
tube.

3. Cover one end of the outer tube with a circular piece
of thick black paper sheet by using glue.

4. Make a pinhole at the centre of the circular piece of
black paper sheet attached at the end of the outer
tube.

5. Slide the inner tube into the outer tube keeping the
tracing paper towards you. Now, the pinhole camera
is ready [Fig 6.9.5].

6. Keep the pinhole of the camera towards the well
illuminated distant object like a tree or a building.

7. Observe how the distant object looks like on the
tracing paper attached at the end of the inner tube.

8. Slide the inner tube inside the outer tube and find
out the position when the image of the distant object
is seen most clearly on the tracing paper.

9. Move the pinhole camera up, down and sideways
while observing the image of the distant object.

     
               
               
 

Light Shadows and Reflection
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10. Do you still see the image of the  distant object on
the tracing paper of the pinhole camera in all the
positions distinctly? If not, discuss why?

11. What do you conclude from the above  observations?

12. Draw diagram to show how the pinhole camera works
and state how light travels.

Fig.6.9.5 Pinhole

camera

Inverted Image

Pinhole
Camera

Object

               
     
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           
          
     
               
          

How will you proceed?

1. Connect the bulb of the ray streak apparatus with
the generator.

2. Place the ray streak apparatus on a white sheet of
paper.

3. Rotate the handle of the generator.

4. What do you observe on the paper when the bulb
starts glowing?

5. Is the beam of light parallel?

6. Place a plane mirror in its path  [Fig 6.9.6].

7. What happens to the beam of light falling on the
mirror?

     
          
               
     

Fig.6.9.6 A plane mirror reflects a beam of light

Mirror holder

Light Shadows and Reflection
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               
        
          

      


       
      

       


          

 
         

  
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           
     

How will you proceed?
1. Take a plane mirror.

2. Stand in front of it.

3. What do you observe in the plane mirror?

4. Raise your left arm and observe your image.

5. Which arm of the image appears to be raised left or
right? Repeat this with your right arm and conclude
[Fig. 6.9.7].

               
           

  
          

        

Fig.6.9.7 Image formation using plane mirror

     
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                    

Plane
mirror

Image

Light Shadows and Reflection
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How will you proceed?

1. Place a plane mirror vertically on a table using a stand.

(a) erect or inverted?

(b) enlarged or diminished?

(c) of the same size as  the
object?

5. Now move the candle
forward and backward and
observe whether the image
of the candle flame

Fig.6.9.8 Image formed

by using a

plane mirror

(a) changes in size.

(b)remains erect or becomes
inverted as the flame
moves towards or away
from the mirror.

Mirror
stand

Plane
mirror

Candle

Image

2. Now bring a lighted candle in front
of the mirror. [Fig. 6.9.8].

3. Observe the image of the flame of
the candle in the mirror.

4. Is the image formed in the mirror

               
         
      
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How will you proceed?

1. Take periscope from the kit.

2. Keep one end of the periscope towards an object and

see through the other end [Fig 6.9.9] by adjusting
the angle of the mirror.

3. Is the object visible? If yes, why?

4. Now use the periscope to see objects placed on the
table while you are sitting underneath and can not
see them directly.

               
     


      
       
 

Plain
mirror

5. Explain why
you can see

the objects placed on
the table while you are
sitting underneath.

Fig.6.9.9 Periscope

Light Shadows and Reflection
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               
          
               
               
     

How will you proceed?

1. Take a circuit board and connect the cell holder and
torch holder in it.

2. Place the torch bulb and cell in the respective holder.

3. Also place the cell and switch in the sockets of the
circuit board.

4. Now connect the bulb to the cell through the switch
as shown in [Fig.6.10.1]. This is a simple circuit having
a dry cell, a switch and a torch bulb.

Fig.6.10.1 A simple electric circuit

Dry cell

Switch

Bulb
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5. What happens to the bulb when circuit is switched
ON?

6. What do you observe when circuit is switched OFF?


        

      
     

         
         
         


      

               
          
       
         

Electricity and Circuits
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          
                    
          
                    
          
               
          
          
                    
               

How will you proceed?

1. Make a circuit on the
circuit board with bulb,
dry cell and switch as
shown in [Fig.6.10.2].

Fig. 6.10.2 Circuit board connected with a

bulb, a switch and a cell

     
                
     


2. Insert the objects (i.e. plastic scale, glass rod, iron
rods, etc.) one by one in the gap A B. Observe whether
the bulb glows or not.
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3. Note down your observations and conclusions in the
table given below.

Sl.No. Name of Material Observation Conclusion

the  object (whether the (Insulator /

bulb glows Conductor)

or not)

1. Eraser Rubber

2. Iron rod Iron

3.

4.

               
       
      
        
         
         



     
     
       
    

Electricity and Circuits
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     
               
           

          
               
               
                    

How will you proceed?

1. Insert a drawing pin into the ring of the safety pin.

2. Fix it on the thermocol sheet or on  the wooden block.

3. Make sure that the safety pin can be rotated freely.

4. Now fix the other drawing pin on the thermocol sheet
in such a way that the free end of the safety pin can
touch it. The safety pin fixed in this way would serve
as an electric switch.

5. Now take the circuit board having a cell and a torch
bulb fixed on it.

Fig. 6.10.3 Making an

electric switch

7. Observe the bulb when
safety pin (a) touches the
drawing pin; (b) does not
touch the drawing pin?

8. When does the bulb glow?

                    
        
         
      

Dry cell

Bulb
Safety
pin

6. With the help of connecting wire
connect your electric switch in
the circuit [Fig. 6.10.3].

Thermocol
sheet
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LED

Plastic cup

Tap water

Crocodile clip

Plug key

Dry cell

     
          
     

           
               
               
     
                    
          
          
               

How will you proceed?

1. Fill tap water in a
plastic cup.

Fig 6.10.4 Circuit arrangement using LED to test

whether tap water conducts electricity or not

2. Dip two crocodile clips connected with wires in water
without touching each other.

3. Connect one of the wires joined with these clips with
a LED and the other wire to the cell through a switch
and complete the circuit as shown in the figure [Fig
6.10.4].

4. Now switch ON the circuit and check whether LED
glows. If the LED does not glow, then interchange

Electricity and Circuits
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
     
      
       
      
  

the terminals of the LED and check again
[Note:   LED glows only when current flows through
it in a particular direction]. Does the LED glow
now? What does this indicate?

5. Does the tap water conduct electricity or not?
Give your conclusion.

               
   





6.11 FUN WITH MAGNETS

          
          
                    
                    
          
               
                    
          

How will you proceed?

1. Place the objects (i.e.
pencil, iron nail, glass

Fig.6.11.1 Testing whether the

different objects are magnets

or non-magnets

Iron filings

Cardboard

Pencil

     
               
               
                    

rod, magnets, shoe nail, allpins; etc.), one by one on
iron filings spread on a paper.

2. See if the iron filings stick on the different objects or
not [Fig. 6.11.1].

Bar magnet

Cardboard
Iron filings
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3. If the iron filings stick to the object, it is a magnet,
otherwise not.

4. Classify the above objects in two groups:

(a) Magnets and (b) Non-magnets

5. Alternatively, suspend these objects one by one from
a rigid support using a thread.

6. Observe in which direction the object rests.

7. Now disturb it from its position of rest and wait till it
again comes to rest.

8. Note the direction in which it settles again.

9. Does the object settle in the same direction as
previously ? If yes, it is a magnet. If not, it is not a
non-magnet.

               
   
         

 
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
          
      
       
         
        
      
         
       
        



Fun with Magnets
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     
          
          
      
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          
                    
               

How will you proceed?

1. Take all the magnets given in the kit.

2. Arrange all the magnets on a table.

3. Observe the shapes of these magnets. Do they look
alike? If no, then arrange them in different groups
according to their shape [Fig. 6.11.2].

4. From your observation, how many different shapes
of magnets do you have now on the table?

5. Observe the shape of magnets in each group.

Fig 6.11.2 Different types of magnets
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
      
        
       
     
       

Group Shape of the magnets Suggested name of the magnet

as they appear according to its shape

1.

2.

3.

4.

5.

6. Draw a rough diagram of each of these shapes on a
sheet of paper.

7. Suggest a name for the shape of magnets in each
group.

8. Record your observations in the following table.

               
    

Fun with Magnets
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     
                    
               

How will you proceed?

1. Place the given objects made of different materials
on a table.

2. Now bring a strong magnet one by one near each of
the object. What do you observe?

3. Do you feeI any attraction between them in each case?

4. Do you find that the magnet and the objects tend to
move towards or away from each other?

5. Do you find that there is no force between the magnet
and some of the objects at all?

Fig.6.11.3 Mutual attraction of a magnet

using  different materials

           
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                    
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           
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        
 

Material of Observation Conclusion

the object (attraction/ (magnetic substance/

repulsion/  non-magnetic

neutral) substance)

Plastic

Rubber

Iron

Record your observations in a tabular form.

A sample table is given below for reference.


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          
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               
               

     
               
               
                    

How will you proceed?

1. Spread iron filings on a sheet of paper placed over
a table.

2. Put a bar magnet over the filings.

3. Take out the magnet. Observe the iron filings clinging
to the magnet on its surface.

4. Do you find the iron filings uniformly stuck on the
surfaces of the magnet? If not, where do you find the
iron filings sticking in larger quantity?

5. Draw a diagram to represent your observation.

6. Compare your diagram with [Fig 6.11.4  (a)].

Iron fililngs

Bar magnet
Card
board

Fig.6.11.4 (a) Iron filings sticking to a bar magnet

Wrap the magnet in paper so

that iron filings can be easily

removed afterwards.
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7. Repeat this activity by using a U-shaped magnet.
What is your observation now?

8. Again draw a diagram to show your observations
using  U-shaped magnet.

9. Now, bring few iron nails near different points of
one end of the bar magnet so that they stick one
behind the other as shown in [Fig. 6.11.4 (b)].

10. How many nails can you stick at different points on
the bar magnet like that ?

11. Can you stick the same number of nails at every
point of the magnet? Observe and give your
conclusion.

Fig.6.11.4(b) More nails stick to the magnet near its end

Bar
magnet

Iron
nail

               
        
     

Fun with Magnets
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How will you proceed?

1. Draw a straight line on a
table or floor using a chalk
along north-south direction.

2. Place a compass needle over
this line.

3. Observe the direction along
with the needle rests.

4. Slowly rotate the compass
keeping the centre of its

     
               
               


          
           
     
          
                    


(b)

Fig.6.11.5 Finding the poles

of a magnet using

compass needle

Compass
needle

Bar
magnet

Compass
needle

(a)

needle on the line.

5. Observe the direction of
the needle in different
positions.

6. Does the needle of the
compass change its
alignment?

7. Can you make it align in
a different direction?

8. Which end of the compass
needle is pointing towards
north?
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9 Which end of the compass needle is pointing towards
south?

10. Does the rotation of the compass change the direction
of the needle as shown by these ends?

11. Now suspend a bar magnet freely from a stand using
a thread.

12. Observe the direction in which the magnet rests.

13. Which end of the magnet points towards north?

14. Which end points towards south?

15. Mark ‘N’ at the end of the magnet pointing towards
north. This is the ‘North Pole’ of the magnet.

16. Write ‘S’ at the end of the magnet pointing towards
south. This is the ‘South Pole’ of the magnet.


    
 U 

               
       
        
   

Fun with Magnets
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     
               
          

          
          
           
          

How will you proceed?

1. Take an iron nail and dip it in iron filings.

2. Check whether it is already a magnet or not .

3. Make sure that the nail chosen
is not already a magnet.

4. Now place the nail on a flat
surface.

5. Rub the nail  with a bar magnet
by touching its one pole along
its length [Fig.6.11.6].

6. Rub the nail for some time.

7. Now test whether the nail has
become a magnet or not.

8. You can test this by dipping the nail in iron filings.

9. What is your observation?

10. Does the nail become a magnet now?

               
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Fig 6.11.6 Rubbing a

magnet over iron nail

Bar
Magnet

Iron Nail


       
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How will you proceed?

1. Magnetise the needle by
rubbing it with a pole of
a strong bar magnet (as

Fig.6.11.7 Making a simple compass needle
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     

Sewing needle

Thermocol

Plastic tub

suggested in the previous activity).

2. Place the needle at the centre of the thermocol disc
and fix it with adhesive tape.

3. Place it gently over water taken in a tub such that it
floats [Fig 6.11.7].

4. Observe the direction along which the needle rests. Is it
pointing towards north-south direction?

5. Now your compass is ready.

Fun with Magnets
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Fig. 6.11.8 (a) Unlike poles attract each other

(b) Like poles repel each other

(a)

Bar magnet

How will you proceed?

1. Take two bar magnets.

2. Hold one magnet in each hand.

3. Bring the north-pole of one of these magnets near
the north pole of the other magnet.

4. Observe what happens.

5. Now bring the south-pole of one of these magnets
near the south-pole of the other.

6. What happens now?

7.  What do the magnetic poles experience?

8. How do they behave? Does the similar pole of two
magnets attract or repel each other?

9. Now, bring the north-pole of one of these magnets
near the south pole of the other.

10. Note the change in the type of force experienced by
the two magnet. Do you observe the force of attraction
or repulsion between them?

11. Tabulate your observations.

(b)
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               
        


      
       
       




Fun with Magnets
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     
                    
               
                

          
               
          

How will you proceed?

1. Place a compass needle on a table.

2. Mark its boundary.

3. Notice that the compass needle points in north-south

direction.

4. Now place the north pole of a bar magnet at a certain

distance from the compass needle.

5. Note the extent of deflection on the compass needle.

6. Remove the bar magnet away from the compass needle.

7. Bring another bar magnet towards the compass needle.

8. Place its north pole exactly in the same position and at

the same distance as taken in step No. 4 from the compass

needle.

9. Again note the deflection on the compass needle.

10. Which magnet causes greater deflection on the compass

needle?

Fig. 6.11.8 Finding the strength of magnet

using compass needle

               
  
   
  
 
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     
                    
      
      

           
          
          
          
               
      

How will you proceed?
1. Take a  sewing needle.

2. Rub it with a pole of a bar magnet for some time.

3. The needle becomes a magnet now.

4. Verify this with the help of a compass needle.

5. Also, verify this by dipping the needle in iron filings.

6. Make a rough estimate of the amount of iron filings
that cling to the needle.

7. Remove all the iron filings from the needle.

8. Hold the needle over a flame with the help of forceps.
Heat it for about 8 -10 minutes.

Fig.6.11.10 (i) Rubbing magnet over sewing needle

(a)

(b)

Sewing
needle

Bar
magnet

Iron filing

Sewing needle

Fun with Magnets
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Fig.6.11.10 (ii) Magnet loses its strength on heating

(a)

(b)

9. Allow the needle to cool.

10. Now dip it again in iron filings.

11. Make an estimate of the amount of iron filings that
cling to it now.

12. What is your observation?

13. What conclusion can you draw from this?

14. Can you test the strength of the needle-magnet using
a compass needle?

               
      


     
    
  

Sewing needle

Iron filing

Candle



6.12 WATER

     
     
          


           
               
           
     

How will you proceed?

1. Take two clean watch glasses and label them as A
and B.

2. Keep A under direct sunlight and B in the open but
under the shade.

3. Put 1 mL of water in both the watch glasses with the
help of a syringe.

4. Occasionally observe both of them.

Fig.6.12.1 Evaporation in sunlight is faster than in shadow

(a) Watch glass

in sunlight

(b) Watch glass

in shadow

A

B
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5. Did you find any difference in the amount of water
kept in them?

6. From which plate, did the water disappear faster?

7. Now touch both the watch glasses.

8. Which one was warmer? Can you think of the
reasons?

9. Also, did you notice any mark or residue left in the
watch glass after complete evaporation? What is this
due to? Did water contain some dissolved materials?

               
         

       
   

          
      
         
       

        
       
        
       
        
          
      
        
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
       

        
       
      
      
   

         
           
      
         
      
      

     
1. Wet clothes dry sooner under the direct heat of sun

as compared to those kept under shade.

2. In a closed room, wet clothes dry faster under a fan
as compared to those kept in a room in which there
is no circulation of air.

3. Water evaporated faster if taken in a wider vessel.

4. Rivers or lakes sometimes dry up during summers.

5. Freshly mopped floors dry very quickly in summers
than in winter and under a running fan than in a
room with a switched OFF fan.

Water
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Air contains water vapours which enter the air through

the processes of evaporation and transpiration.

          
          
               
          

How will you proceed?

1. Take a beaker (clean its outer surface with a piece of
cloth if necessary) and keep it on a flat surface.

2. Put three or four ice cubes in the beaker.

3. Observe the outer surface of the beaker. What do
you notice?

4. You must have noticed that the water droplets appear
on the outer surface of the glass.

5. Where has this water come from?

Fig.6.12.2 Process of evaporation and transpiration

     
                    


IceBeaker
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               
     
         

           
   

     
1. As we go higher up in the atmosphere, the air

becomes cooler. Because of this, the water vapours
present in the air condense to form clouds.

2. When we take out any object from the refrigerator,
water droplets are formed on its outer surface after
some time.



Water
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     
                    

          
                                                       
                                                    
           

How will you proceed?

A. How to make the firki?

1. Take a square piece of paper of size (22 cm × 22 cm).

2. Fold the paper in half twice as shown in the Fig. (a)
and (b) and you get a small square.

3. Fold the square into triangles as shown in the Fig. (c).

4. With the help of scissors, cut the middle line of the
triangle upto three fourth so that the middle portion
does not get separated as shown in Fig. (d).

5. Open the folds and put  the numbers 1 - 8 on the
triangles or put some colours on them as shown in
Fig. (e).

6. Then fold the alternate number tips to the centre as
shown in Fig. (f).

7. Fold 1, 3, 5, 7 to the centre and hold them together
as shown in Fig. (g).

8. Fix these folded tips of paper to a stick by using a
drawing pin and cover the pointed end of the pin by
using plastic so that it does not hurt any one.
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9. Go to an open place and hold the stick. Turn the
firki  in different directions and move it a little back
and forth and observe what happens?


       
         
       
     

               
       
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Fig. 6.13.1 Arrangement to make

the firki using square

sheet of paper

(a) (b)

(c)

(d)

(e) (f)

(g)

     
1. Moving air rotates the blades of a wind mill.

2. Air helps in the movement of sailing yachts, gliders,
parachutes, etc.

3. Very strong winds can cause cyclones, storms, etc.
and which can have destructive effects.

Air Around Us
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     
               
                
          

          
               
      

How will you proceed?

1. Take a bucket and fill it about 3/4th  with water.

2. Now take an empty plastic bottle and hold it upside down.

3. Try to fill the bottle by dipping it into the water taking
care that it should be absolutely vertical.

4. What did you observe? Did water enter the bottle?

5. Now, tilt the bottle a little and try to fill the water in
the bottle. What do you observe?

6. Record your observations and think of the reasons.

Air is present everywhere around us. It occupies all the

space. It does not have any colour and is transparent.

 Fig.6.13.2 Presence of Air in empty bottle

Air bubbles

Water

               
       
       
         
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       
        
        
        
         
         
    


         

       
        
      
 

          
          
        
        
        
      

      

     
1. All the vehicles move on tyres which are filled with

the compressed air.

2. Mountaineers or divers carry cylinders with them
which are filled with oxygen.

Air Around Us
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     
          
 

          
                              
               
                
               
               
               
     

How will you proceed?

1. Take the glass or plastic tub. Fix two candles in it leaving
a distance of approximately 6 cm in between them.

2. Now, fill the tub with some water.

3. Light the candles with the help of a matchstick.

4. Now take two glass tumblers of different sizes and
invert them on each of the candles. (Take care that
candle height should be such that it should not go
beyond the middle of the glass) [Fig.6.13.3].

5. Observe the burning candles and the water levels in
each glass carefully.

6. Which of the candles stopped burning earlier and
why?

7. Did you notice any rise in water level in the glass
tumblers? Was it same or different in the two glass
tumblers?

8. You would have noticed that the flame of the candle
goes out in the smaller glass tumbler earlier than
that of the candle kept under bigger glass.

Air is a mixture of gases.

Of all these gases, burning

can occur only in the

presence of oxygen.
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               
          
        
       
          
         
          
         
        
        
         
 

 Fig. 6.13.3 Arrangement to show air is a

mixture of gases

Glass
tumbler

Glass tub

Water

Candle

Air Around Us
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
      
       
     
    

      
       
          

     
We inhale atmospheric air which contains oxygen.
This oxygen reaches the cells and combines with the
food (glucose). The oxygen ‘burns’ the food and
releases energy.
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7.1 NUTRITION IN PLANTS

Fig.7.1.1 (a) Removal of chlorophyll
from a leaf

Boiling
water

Methylated
spirit

Test tube

Beaker

Tripod

Kerosene
burner

How will you proceed?
To test a leaf for starch (Iodine test):
1. Dip the leaf in boiling water for a minute to rupture

the cells.
2. Boil the leaf in methylated spirit over a water bath

(beaker filled with water) till it becomes pale-white
due to the removal of chlorophyll. The leaf now
becomes hard and brittle.

3. Place it again in hot water to soften it.

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.1.1Y 7.1.1Y 7.1.1Y 7.1.1Y 7.1.1
WWWWWhahahahahat art art art art are te te te te thhhhhe ce ce ce ce cooooonnnnndddddiiiiitttttiiiiiooooons nns nns nns nns neeeeeccccceeeeessssssssssararararary fy fy fy fy fooooorrrrr
ppppphhhhhoooootttttooooosssssyyyyynnnnnttttthhhhheeeeesssssiiiiis?s?s?s?s?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
FFFFFrrrrreeeeessssshhhhhllllly py py py py pluckluckluckluckluckeeeeed cd cd cd cd cooooollllleeeeeus lus lus lus lus leeeeeavavavavaveeeees, bs, bs, bs, bs, beeeeeaaaaakkkkkeeeeers, trs, trs, trs, trs, teeeeesssssttttt
tttttuuuuubbbbbeeeees, ts, ts, ts, ts, trrrrripipipipipoooood , wd , wd , wd , wd , waaaaattttteeeeerrrrr, r, r, r, r, reeeeectctctctctiiiiifffffiiiiieeeeed sd sd sd sd spppppiriririririiiiittttt,,,,,
kkkkkeeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr, pe, pe, pe, pe, petttttrrrrri di di di di diiiiissssshhhhh, i, i, i, i, iooooodddddininininine se se se se sooooolululululutttttiiiiiooooonnnnn ,,,,,
dddddrrrrroooooppppppepepepeperrrrr, b, b, b, b, blllllaaaaack pck pck pck pck papeapeapeapeaperrrrr, U-cl, U-cl, U-cl, U-cl, U-clip tip tip tip tip to ho ho ho ho hooooollllld td td td td thhhhheeeee
pppppapeapeapeapeaper anr anr anr anr and pd pd pd pd poooootttttaaaaassssssssssium hium hium hium hium hyyyyydddddrrrrroooooxxxxxididididide se se se se sooooolululululutttttiiiiiooooonnnnn
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Fig.7.1.1 (c)
Only the parts of the leaf
exposed to sunlight give the
positive test with  iodine test

Before iodine test

Fig.7.1.1(b)
Cholrophyll is
necessary for
photosynthesis

After iodine test

Before iodine test

4. Spread the leaf in a petridish
and put 5 - 8 drops of iodine
solution on it. Presence of
starch will be indicated by a
blue-black colour. A part of the
leaf without starch will show
brown coloration.

A. To show that chlorophyll is
necessary for photosynthesis:
1. Take a plant with (coloured)

leaves having some green and
some coloured areas.
Example: Coleus and Croton.

2. Destarch the leaves by
keeping the plant in a dark
room for a few days.

3. Place the plant in the sun for
a few hours.

4. Afterwards, pluck one leaf.
5.  Make its outline on paper and

mark inside the outline the
green and coloured areas.

6. Test the leaf for starch .Only
the green parts of the leaf turn
blue-black, showing the
presence of starch.

B. To show that sunlight is
necessary for photosynthesis.
1. Take a plant with destarched

leaves.
2. Cover one of its leaves with

black paper on which design
is cut.

3.Take the plant in the Sun for
few hours.

After iodine test

Nutrition in Plants
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4. After a few hours, test the
leaf which is covered by
black paper for the presence
of starch. It will be observed
that only those parts of the
leaf which were left
uncovered by the paper, turn
blue-black, showing the
presence of starch.

KOH

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Plants manufacture their food (s(s(s(s(stttttarararararch)ch)ch)ch)ch) with the help of

water and carbon dioxide. This process (p(p(p(p(phhhhhoooootttttooooosssssyyyyynnnnnttttthhhhheeeeesssssiiiiis)s)s)s)s)

occurs in the chlorophyll containing cells of the leaves

and takes place in the presence of sunlight.

Fig.7.1.1 (d)
Carbon dioxide is
necessary for
photosynthesis

Split cork

C. To show that carbon dioxide is necessary for
photosynthesis:
1. Take a branch of a plant with destarched leaves.
2. Insert one of its leaves (through a split cork) into a

conical flask containing potassium hydroxide.
Potassium hydroxide absorbs carbon dioxide.

3. Leave the plant in sunlight.
4. After a few hours, test this and any other leaf of this

plant for starch by using the iodine test.
The leaf which was exposed to the atmospheric air
becomes blue-black, and the one inside the flask
containing potassium hydroxide does not become
blue-black, showing that carbon dioxide is necessary
for photosynthesis.



WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
LLLLLaaaaabbbbbooooorrrrraaaaatttttooooorrrrry ty ty ty ty thhhhheeeeerrrrrmomomomomommmmmeeeeettttteeeeerrrrr,,,,,
bbbbbeeeeeaaaaakkkkkeeeeerrrrr, t, t, t, t, trrrrripipipipipoooood sd sd sd sd stttttanananananddddd,,,,,
kkkkkeeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr, G-cl, G-cl, G-cl, G-cl, G-clamamamamamppppp
ssssstttttananananand and and and and and wd wd wd wd waaaaattttteeeeerrrrr.....

7.2 HEAT

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.2.1Y 7.2.1Y 7.2.1Y 7.2.1Y 7.2.1
HoHoHoHoHow cw cw cw cw can wan wan wan wan we me me me me meeeeeaaaaasssssuuuuurrrrreeeee
ttttteeeeemmmmmpepepepeperrrrraaaaatttttuuuuurrrrre use use use use usinininininggggg
lllllaaaaabbbbbooooorrrrraaaaatttttooooorrrrryyyyy  t t t t thhhhheeeeerrrrrmomomomomommmmmeeeeettttteeeeer?r?r?r?r?

How will you proceed?
1. Take water in a beaker.
2. Fix the thermometer in a G-clamp stand.
3. Look at the markings of thermometer, i.e, note the

minimum and maximum temperature of the
thermometer scale.

4. Dip the bulb of the thermometer in water kept in a
beaker. Ensure that the bulb does not touch the wall
of the beaker.

5. Note the reading of the thermometer when mercury
thread becomes steady. Remember that you should
read the thermometer keeping the level of mercury
along the line of sight.

6. Now heat the water with the help of the kerosene
burner.

7. Put the beaker with hot water on the table. Now dip
the thermometer in water and observe the mercury
thread [Fig. 7.2.1].

8. Observe the mercury thread for about 10 minutes.
What do you find?

9. Do you find any change in the reading of the
thermometer?
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Fig.7.2.1 Arrangement for measuring temperature of water
using a laboratory thermometer

Kerosene
burner

Beaker

Thermometer

Tripod
Stand

Water

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Temperature of an object can be measured with the

help of a laboratory thermometer.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Try to measure the body temperature
using a laboratory thermometer.
Do you find any difficulty?
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.2.2Y 7.2.2Y 7.2.2Y 7.2.2Y 7.2.2
HoHoHoHoHow cw cw cw cw can wan wan wan wan we me me me me meeeeeaaaaasssssuuuuurrrrreeeee
ooooouuuuurrrrr     bbbbbooooodddddy ty ty ty ty teeeeemmmmmpepepepeperrrrraaaaatttttuuuuurrrrre ine ine ine ine in
dddddeeeeegggggrrrrreeeeee Ce Ce Ce Ce Celelelelelsssssius ?ius ?ius ?ius ?ius ?

How will you proceed?
1. Wash the thermometer with clean water and then

with antiseptic solution.
2. Note the reading of thermometer. It should be below

35OC.
3. If it is not below 35OC, then hold the thermometer

firmly and shake it till the thread of the thermometer
falls below 35OC.

4. Place the bulb of the thermometer under your tongue
and keep it there for about one minute.

5. Now take out the thermometer from your mouth.
6. Note the reading of the thermometer in degree Celsius

by keeping the level of mercury along the line of sight.

Fig.7.2.2 Measuring body temperature
using clinical thermometer

Clinical
thermometer

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
CCCCClllllinininininicicicicical tal tal tal tal thhhhheeeeerrrrrmomomomomommmmmeeeeettttteeeeerrrrr
havhavhavhavhavinininining bg bg bg bg booooottttth h h h h OCCCCCelelelelelsssssiusiusiusiusius
and and and and and  OFarenheit scalesFarenheit scalesFarenheit scalesFarenheit scalesFarenheit scales
ooooof tf tf tf tf teeeeemmmmmpepepepeperrrrraaaaatttttuuuuurrrrreeeee .....

7. Repeat this activity with your
two-three friends to find
their body temperature.

Heat
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Measure the body temperature of some of

your friends in OC and  then find the
average  body temperature. Compare this
temperature with your body temperature.

2. Also, measure your body temperature in OF.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

We can measure the body temperature by clinical

thermometer.

NotesNotesNotesNotesNotes
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Fig.7.2.3 Arrangement to show the conduction of heat in aluminium
and iron rod fitted in a T-shape holder

How will you proceed?
1. Take two identical rods of same dimension, one of

aluminium and the other of iron.
2. Fix them in T-shape holder. Fix the holder in the clamp.
3. Fix small pieces of candle wax on each rod at equal

distances as shown in Fig.7.2.3.
4. Now heat the middle part of the T-shape holder.
5. What happens to the small pieces of wax fixed on

the rods?

Iron rod

Alluminium
rod

T-shape
holder

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.2.3Y 7.2.3Y 7.2.3Y 7.2.3Y 7.2.3
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se shhhhhooooow tw tw tw tw thahahahahat tt tt tt tt thhhhhe re re re re raaaaattttte oe oe oe oe of hf hf hf hf heeeeeaaaaattttt
cccccooooonnnnnddddductuctuctuctucteeeeed bd bd bd bd by dy dy dy dy diiiiiffffffefefefeferrrrreeeeennnnnt st st st st suuuuubbbbbssssstttttanananananccccceeeees is is is is is ds ds ds ds diiiiiffffffefefefeferrrrreeeeennnnnttttt?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
TTTTT-s-s-s-s-shape hhape hhape hhape hhape hooooollllldddddeeeeerrrrr, t, t, t, t, twwwwwo ro ro ro ro roooooddddds os os os os of sf sf sf sf samamamamame de de de de diiiiimmmmmeeeeensnsnsnsnsiiiiiooooonsnsnsnsns
mamamamamaddddde oe oe oe oe of df df df df diiiiiffffffefefefeferrrrreeeeennnnnt mat mat mat mat mattttteeeeerrrrrialialialialials(ss(ss(ss(ss(such auch auch auch auch as irs irs irs irs irooooon ann ann ann ann anddddd
alumalumalumalumaluminininininium) , kium) , kium) , kium) , kium) , keeeeerrrrrooooossssseeeeennnnne  be  be  be  be  buuuuurrrrrnnnnneeeeerrrrr, ma, ma, ma, ma, matttttch bch bch bch bch boooooxxxxx,,,,,
cccccananananandddddllllle we we we we waaaaaxxxxx, cl, cl, cl, cl, clamamamamamppppp, ir, ir, ir, ir, irooooon rn rn rn rn roooooddddd, , , , , bbbbbooooossssssssss h h h h heeeeeaaaaaddddd, G-cl, G-cl, G-cl, G-cl, G-clamamamamamppppp.....

Candle wax

Heat
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 W W W W Whahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. The rate at which heat  is conducted by different

substances is different.

2. Aluminium rod conducts heat more easily than  an

iron rod of the same dimensions.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Observe the cooking utensils. Which metals

are these made of? Make a list of them.
2. Observe the handles of different cooking

utensils. Name the materials used in making
them.

6. Observe  from which rod does the wax start falling
first ?

7. How would you conclude your observations?



117

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY  7.2.4Y  7.2.4Y  7.2.4Y  7.2.4Y  7.2.4
WWWWWhich ohich ohich ohich ohich of tf tf tf tf thhhhhe te te te te twwwwwo ido ido ido ido ideeeeennnnnttttticicicicical bal bal bal bal booooodddddiiiiieeeees (os (os (os (os (onnnnne dare dare dare dare darkkkkk-c-c-c-c-cooooolololololouuuuurrrrreeeeeddddd
ananananand td td td td thhhhhe oe oe oe oe ottttthhhhheeeeer lr lr lr lr lighighighighighttttt-c-c-c-c-cooooolololololouuuuurrrrreeeeed) wd) wd) wd) wd) wililililill al al al al abbbbbsssssooooorrrrrb mob mob mob mob morrrrreeeee
amoamoamoamoamounununununt ot ot ot ot of hf hf hf hf heeeeeaaaaat wt wt wt wt whhhhheeeeen kn kn kn kn kepepepepept unt unt unt unt undddddeeeeer sr sr sr sr siiiiimmmmmilililililar car car car car cooooonnnnndddddiiiiitttttiiiiiooooons?ns?ns?ns?ns?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
TTTTTwwwwwo  lo  lo  lo  lo  laaaaabbbbbooooorrrrraaaaatttttooooorrrrryyyyy
ttttthhhhheeeeerrrrrmomomomomommmmmeeeeettttteeeeers,  brs,  brs,  brs,  brs,  blllllaaaaackckckckck
ssssshhhhheeeeeeeeeet ot ot ot ot of pf pf pf pf papeapeapeapeaperrrrr,  w,  w,  w,  w,  whihihihihittttteeeee
ssssshhhhheeeeeeeeeet ot ot ot ot of pf pf pf pf papeapeapeapeaperrrrr, t, t, t, t, twwwwwooooo
ididididideeeeennnnnttttticicicicical tal tal tal tal tin cin cin cin cin cans,ans,ans,ans,ans,
cccccelelelelellololololotttttape anape anape anape anape and wd wd wd wd waaaaattttteeeeerrrrr.....

How will you proceed?
1. Paste a black sheet of

paper on one can and a
white sheet of paper on
another can. Ensure that
there is no gap in between
paper and the tin can.

2. Pour equal amount of
water in both the cans.

3. In the beginning the temperature of water in both the
cans must be  same. To verify it, you can use laboratory
thermometer.

4. Cover the cans from the top and leave both the cans
in Sun for about two hours. Ensure that the two cans

Fig.7.2.4 Measuring temperature

Thermometer

Tin can

Heat
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must be covered by two pieces of small cardboard  so
that  it will not obstruct in heating the cans.

5. Measure the temperature of water in both the cans.
6. Do you observe any  difference in  temperature of water

in two cans?
7. What do you infer from this?

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Take two identical cloths/papers, one black and

the other white. Leave them in the Sun for
about 2 hours. Measure the temperature of the
cloths/papers with the help of laboratory
thermometer.
Do you find any difference in the temperature
between the two?

2. Take two identical thermometers. Wrap the bulb
of one thermometer with black cloth and the
bulb of the other thermometer with white cloth.
Leave both the thermometers in the Sun for
about 20 - 30 minutes.
Do you find any difference in the readings of two
thermometers?
What conclusion can be drawn from the above
activity?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Dark coloured bodies are good absorbers of heat.
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.2.5Y 7.2.5Y 7.2.5Y 7.2.5Y 7.2.5
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se shhhhhooooow hw hw hw hw heeeeeaaaaattttt
tttttrrrrransansansansansfefefefefer in lr in lr in lr in lr in liiiiiqqqqquiduiduiduiduids?s?s?s?s?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A beaker (50 mL),A beaker (50 mL),A beaker (50 mL),A beaker (50 mL),A beaker (50 mL),
pppppoooootttttaaaaassssssssssium peium peium peium peium perrrrrmanmanmanmanmanggggganananananaaaaattttteeeee ,,,,,
kkkkkeeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr, t, t, t, t, trrrrripipipipipoooooddddd
ssssstttttanananananddddd, w, w, w, w, waaaaattttteeeeer anr anr anr anr and  sd  sd  sd  sd  stttttrrrrraw.aw.aw.aw.aw.

How will you proceed?
1. Take a beaker .
2. Fill it 2/3rd with water and place it on the tripod

stand.
3. Place a crystal of potassium permanganate gently at

the bottom of the beaker using a straw.
4. Now heat the water by keeping the kerosene burner

just below the potassium permanganate crystal.
Ensure that the flame of the burner  is kept low so
that heating  is slow.

Fig.7.2.5 Transfer of heat in liquid

Kerosene
burner

Potassium
permagnate

Tripod
stand

Beaker

Water

Heat
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5. Note the changes taking place in the beaker carefully.
6. Do you observe any convection currents in the beaker?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????
In liquids heat is transferred by convection.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Perform this activity by using used tea
leaves in place of potassium permanganate
crystals. You may observe the movement of
tea leaves when water is heated.

NotesNotesNotesNotesNotes
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AAAAActctctctctiiiiivvvvviiiiittttty 7.2.6y 7.2.6y 7.2.6y 7.2.6y 7.2.6
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se shhhhhooooow hw hw hw hw heeeeeaaaaattttt
tttttrrrrransansansansansfefefefefer in gr in gr in gr in gr in gaaaaassssseeeees?s?s?s?s?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A sA sA sA sA shhhhheeeeeeeeeet ot ot ot ot of pf pf pf pf papeapeapeapeaperrrrr, a, a, a, a, a
mamamamamatttttch bch bch bch bch boooooxxxxx, a c, a c, a c, a c, a cananananandddddllllleeeee ,,,,,
ttttthhhhhrrrrreeeeeaaaaaddddd, a pe, a pe, a pe, a pe, a pennnnncil ancil ancil ancil ancil and ad ad ad ad a
pair of scissors .pair of scissors .pair of scissors .pair of scissors .pair of scissors .

How will you proceed?
1. Cut a round sheet of paper of diameter about 20 cm.
2. Draw a spiral on it as shown in Fig.7.2.6.

3. Cut the paper along
the marked line using
a pair of scissors.

4. Suspend the paper
from its central point
vertically using a
thread.

5. Now light a candle and
bring it below the
paper spiral. Ensure
that the flame  should

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Transfer of heat in gases takes place by convection.

The air near the candle become light on heating

and starts rising. The rising air strikes the paper

spiral which starts rotating.

be kept at a distance so that the paper will not burn.
6. Observe what happens?
7. Will the paper spiral start rotating?
8. Why does the paper spiral start rotating?

Fig.7.2.6 Arrangement to show
heat transfer in gases

Circular
paper
strip

Candle

Heat



7.3  ACIDS, BASES AND SALTS

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.3.1Y 7.3.1Y 7.3.1Y 7.3.1Y 7.3.1
IIIIIs ys ys ys ys yooooouuuuur sr sr sr sr shamhamhamhamhampppppoooooooooo
aaaaacidcidcidcidcidic oic oic oic oic or br br br br baaaaasssssicicicicic?????

Substances can be acidic, basic or neutral in nature. Their
nature can be identified using indicators. The substances
which change their colour when added to acidic or basic
substances are called indicators. Some common indicators
are litmus paper, phenolphthalein, turmeric and extract of china
rose flower.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSShamhamhamhamhampppppoooooooooo, b, b, b, b, blululululue ane ane ane ane and rd rd rd rd reeeeeddddd
llllliiiiitttttmmmmmus pus pus pus pus papeapeapeapeapers, trs, trs, trs, trs, tuuuuurrrrrmmmmmeeeeerrrrricicicicic
pppppapeapeapeapeaperrrrr,  e,  e,  e,  e,  exxxxxtttttrrrrraaaaact oct oct oct oct of chinf chinf chinf chinf china ra ra ra ra rooooossssseeeee
flofloflofloflowwwwweeeeers, trs, trs, trs, trs, teeeeessssst tt tt tt tt tuuuuubbbbbeeeee, d, d, d, d, drrrrroooooppppppepepepeperrrrr.....

How will you proceed?
1. Dilute one drop of shampoo with 10 drops of water.
2. Take red and blue litmus papers and turmeric

paper.
3. Using a dropper, put

one drop of shampoo
solution on each of
these indicator papers
[Fig.7.3.1 (a)].

4. What do you observe?
Record your obser-
vations in the table.
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Sl. Test Effect on
No. Solution

Red litmus Blue litmus Turmeric China rose
paper paper paper extract

1. Shampoo
solution

2.

3.

Fig.7.3.1 Test the acidic, basic or neutral nature of a substance

5. Put 5 drops of shampoo solution into a test tube
containing some china rose extract
[Fig.7.3.1 (b)].

6. What change in colour do you observe? [Fig.7.3.1 (b)].
Record your observations in the table given
below.

(a) (b)

Dilute
shampoo
solution

Red litmus
paper

Turmeric
paper

Blue litmus
paper

Shampoo

China rose
extract

Acids Basis and Salts
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Test  the  nature of some  more  substances like soda

water, lemon juice,  soap  solution, vinegar, sugar
solution,  common salt,  dil. HCl,  dil. H2SO4 

,
sodium hydroxide, ammonium   hydroxide  using
the above indicators. Record your observations in the
given table.

2. Prepare  your own  natural  indicator  using red
cabbage  leaves. Boil the cabbage leaves and strain
them to obtain your own natural indicator. What
colour does your indicator give with acids and bases?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Shampoo is basic in nature because it turns

_ Red litmus blue.

_ Turmeric paper red.

_ China rose indicator green.
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.3.2Y 7.3.2Y 7.3.2Y 7.3.2Y 7.3.2
WWWWWhahahahahat hapt hapt hapt hapt happepepepepens wns wns wns wns whhhhheeeeennnnn
an aan aan aan aan acid icid icid icid icid is ms ms ms ms miiiiixxxxxeeeeed wd wd wd wd wiiiiittttthhhhh
a ba ba ba ba baaaaassssseeeee ?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
DDDDDiluiluiluiluiluttttte he he he he hyyyyydddddrrrrrooooochchchchchlololololorrrrric aic aic aic aic acidcidcidcidcid,,,,,
sssssooooodddddium hium hium hium hium hyyyyydddddrrrrroooooxxxxxididididide se se se se sooooolululululutttttiiiiiooooonnnnn,,,,,
ppppphhhhheeeeennnnnooooolplplplplphhhhhttttthalhalhalhalhaleeeeeininininin , t, t, t, t, teeeeessssst tt tt tt tt tuuuuubbbbbeeeee ,,,,,
gggggrrrrraaaaaddddduauauauauattttteeeeed dd dd dd dd drrrrroooooppppppepepepeperrrrr.....

How will you proceed?
1. Take 1 mL of dilute HCl in a test tube using a

graduated dropper.
2. Add one drop of phenolphthalein into it and shake

the solution. Do you observe any change in the colour
of the solution?

3. To the above solution add 1-2 drops of sodium
hydroxide solution by a dropper and shake the tube
gently. Is there any change in the colour of the
solution?

4. Continue adding sodium hydroxide solution dropwise
with stirring till you observe the change in colour.
Which colour is obtained?

Fig.7.3.2 Process of neutralisation

Base

Test
tube

Acid +
Indicator

Acids Basis and Salts
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5. Now add 1-2 drops of dil. hydrochloric acid.
 Do you again observe any change in colour ?

6. Again add 1-2 drops of sodium hydroxide solution.
What happens to the colour of your solution?

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Observe the colour of the acid and base
solutions before neutralisation  and
colour of the neutralised solution after
mixing them using red and blue litmus
papers.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

When an acid solution is mixed with a basic

solution both the solutions neutralise each other as

indicated by the change in the colour of the

indicator. This reaction is known as neutralisation

reaction.

Acid  +  Base → Salt + Water

Note that in this reaction, salt and water are

obtained as products



7.4  PHYSICAL AND CHEMICAL CHANGES

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.4.1Y 7.4.1Y 7.4.1Y 7.4.1Y 7.4.1
HoHoHoHoHow ww ww ww ww wililililill yl yl yl yl yooooou gu gu gu gu geeeeet wt wt wt wt waaaaattttteeeeer fr fr fr fr frrrrrooooom icm icm icm icm iceeeee
ananananand icd icd icd icd ice fe fe fe fe frrrrrooooom wm wm wm wm waaaaattttteeeeer? Hor? Hor? Hor? Hor? How ww ww ww ww wililililill yl yl yl yl yooooouuuuu
gggggeeeeet wt wt wt wt waaaaattttteeeeer fr fr fr fr frrrrrooooom wm wm wm wm waaaaattttteeeeer vr vr vr vr vapapapapapooooouuuuur?r?r?r?r?

How will you proceed?
1. Take some ice in a beaker and

place it on the tripod stand
and heat it with the help of
kerosene burner.

2. What do you see? Ice melts to
form water.

Fig.7.4.1 Ice melts into water on heating and water gets
evaporated to form water vapour

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
IIIIIccccceeeee , b, b, b, b, beeeeeaaaaakkkkkeeeeerrrrr,,,,,
kkkkkeeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr,,,,,
watch glass.watch glass.watch glass.watch glass.watch glass.

(a) (b)

Beaker

Ice

Kerosene
burner

Kerosene
burner

Water
droplets

Watch
glass
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CCCCCooooonnnnnclusclusclusclusclusiiiiiooooonnnnn
Ice melts to water and water can be frozen back

to ice. Water gets evaporated to form water

vapours which can condense to form water.

3. Can we use this water to get back ice?
4. Suggest a method for it. Can you say that it is a

physical change?
5. Take some water in a beaker. Heat the beaker over

the kerosene  burner. What do you see?
6. Keep a watch glass inverted above the beaker.
7. Do you see some water droplets on the inner surface

of the watch glass?
8. You will see the droplets falling back into the beaker.
9. What is this phenomenon called as?

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Think of some way to prove presence
of water vapours in  air.
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.4.2Y 7.4.2Y 7.4.2Y 7.4.2Y 7.4.2
IIIIIs hs hs hs hs heeeeeaaaaatttttinininining og og og og of a sf a sf a sf a sf a shavhavhavhavhavinininininggggg
bbbbblllllaaaaaddddde a pe a pe a pe a pe a phhhhhyyyyysssssicicicicicalalalalal
chanchanchanchanchangggggeeeee ?????

How will you proceed?
1. Hold a shaving blade with a pair of tongs over the

flame of a kerosene burner.
2. Does the colour of the blade change?
3. Remove the blade from the flame.
4. What do you observe after sometime?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

The blade becomes red hot on heating. On cooling,

the blade regains its original colour. This shows that

shaving blade undergoes a physical change on

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
PPPPPair oair oair oair oair of tf tf tf tf tooooonnnnngggggs, ss, ss, ss, ss, shavhavhavhavhavinininininggggg
bbbbblllllaaaaadddddeeeee , k, k, k, k, keeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr.....

Sometimes a physical change involves change in colour.

Fig.7.4.2 Heating a shaving blade

Kerosene
burner

Shaving
blade

Physical and Chemical Changes
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Give a few more instances where
change in colour/appearance
indicates a physical change.

heating. Any change in properties such as shape, size,

colour and state of a substance is called a physical

change. Generally, physical changes are reversible in

nature.

NotesNotesNotesNotesNotes
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.4.3Y 7.4.3Y 7.4.3Y 7.4.3Y 7.4.3
IIIIIs bs bs bs bs buuuuurrrrrnnnnninininining og og og og offfff
mamamamamagggggnnnnneeeeesssssium rium rium rium rium ribibibibibbbbbbooooon an an an an a
chchchchcheeeeemmmmmicicicicical chanal chanal chanal chanal changggggeeeee ?????

How will you proceed?
1. Take a 5 cm long magnesium ribbon and clean it with

a sand paper.
2. Hold it with a pair of tongs over a flame and burn.
3. What is the colour of flame when magnesium ribbon

burns? What is left behind when magnesium ribbon
is completely burnt?

4. You can see that a white powdery ash is obtained
after the burning of the ribbon.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
MMMMMaaaaagggggnnnnneeeeesssssium rium rium rium rium ribibibibibbbbbbooooonnnnn,,,,,
kkkkkeeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr, t, t, t, t, teeeeessssst tt tt tt tt tuuuuubbbbbeeeees,s,s,s,s,
wwwwwaaaaattttteeeeerrrrr, p, p, p, p, phhhhheeeeennnnnooooolplplplplphhhhhttttthalhalhalhalhaleeeeeininininin,,,,,
sssssananananand pd pd pd pd papeapeapeapeaperrrrr, p, p, p, p, pair oair oair oair oair of tf tf tf tf tooooonnnnngggggs.s.s.s.s.

A chemical change involves formation of a new substance.

 Fig.7.4.3 Burning of magnesium ribbon

Magnesium
ribbon

Physical and Chemical Changes
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5. Is it a new substance?
6. Collect the white powdery ash and put it in a test

tube.
7. Mix it with a small amount of water and stir the

mixture well and heat it.
8. Test whether this solution is acidic or basic by adding

a drop of phenolphthalein to the solution.
9. Do you see any colour change?

10. What do you conclude?

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Represent the above chemical change
in the form of a chemical equation.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Burning of magnesium ribbon forms a new substance

Magnesium oxide. This shows that burning of

magnesium ribbon is a chemical change.
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Fig.7.4.4 Studying the nature of change in a test tube when
zinc is added to copper sulphate solution

Test
tube

Copper
sulphate
solution

Zinc
granules

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
CCCCCoooooppppppepepepeper sr sr sr sr suuuuulplplplplphahahahahattttteeeee ,,,,,
ttttteeeeessssst tt tt tt tt tuuuuubbbbbeeeee , zin, zin, zin, zin, zinccccc
gggggrrrrranananananuuuuullllleeeees, ss, ss, ss, ss, spppppaaaaatttttuuuuulllllaaaaa .....

How will you proceed?
1. Dissolve a spatula full of copper sulphate in 2 mL of

water in a test tube.
2. Add 1 or 2 zinc granules into it and keep it for some

time.
3. Do you observe any change in colour of the solution

and zinc granules?
4. You will observe that the zinc granules turn brown

and after sometime, the solution turns colourless.
5. What may be the possible reason for change in colour?
6. The change in colour of zinc granules is due to the

deposition of copper on it. The change in colour of the
solution is due to the formation of a new substance,
zinc sulphate which is colourless.

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.4.4Y 7.4.4Y 7.4.4Y 7.4.4Y 7.4.4
TTTTTo so so so so stttttuuuuudddddy ty ty ty ty thhhhhe ne ne ne ne naaaaatttttuuuuurrrrre oe oe oe oe of chanf chanf chanf chanf changggggeeeee
wwwwwhhhhheeeeen zinn zinn zinn zinn zinc ic ic ic ic is as as as as addddddddddeeeeed td td td td to co co co co coooooppppppepepepeperrrrr
sssssuuuuulplplplplphahahahahattttte se se se se sooooolululululutttttiiiiiooooonnnnn?????

Physical and Chemical Changes
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

The reaction between zinc granules and copper

sulphate  involves formation  of two new substances,

i.e., zinc  sulphate and  copper (brown). Thus, this

process is a  chemical change.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Write  the  reaction  between zinc
granules and copper sulphate in  the
form  of a chemical  equation.

NNNNNooooottttteeeeesssss
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WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
VVVVVininininineeeeegggggararararar, b, b, b, b, baaaaakkkkkinininininggggg
sssssooooodadadadada , s, s, s, s, spppppaaaaatttttuuuuulllllaaaaa , l, l, l, l, liiiiimmmmmeeeee
wwwwwaaaaattttteeeeerrrrr, W-t, W-t, W-t, W-t, W-tuuuuubbbbbeeeee ,,,,,
dddddrrrrroooooppppppepepepeperrrrr.....

How will you proceed?
1. Take a W–tube and add a pinch of baking soda from

the left side tube.
2. Take a few drops of limewater in a dropper and add

to the right side of the W-tube.
3. Take a few drop of vinegar (acetic acid) in the dropper

and fix the dropper at the mouth of the left side tube.
4. Why is the tube blocked with the dropper?
5. Start adding vinegar dropwise to the baking soda.
6. Do you see bubbles of gas coming out?
7. What happens to the lime water?

You will notice that the lime water turns milky.

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.4.5Y 7.4.5Y 7.4.5Y 7.4.5Y 7.4.5
TTTTTo so so so so stttttuuuuudddddy ty ty ty ty thhhhhe te te te te tyyyyype ope ope ope ope of chanf chanf chanf chanf changggggeeeee
wwwwwhhhhheeeeen vn vn vn vn vininininineeeeegggggar iar iar iar iar is as as as as addddddddddeeeeed td td td td tooooo
baking soda ?baking soda ?baking soda ?baking soda ?baking soda ?

Fig.7.4.5 Chemical changes in W-tube

Dropper

Vinegar

Baking soda Lime water

Physical and Chemical Changes
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. The reaction between vinegar and baking soda

produces carbon dioxide gas which when passed

through lime water, turns it milky.

2. This reaction involves the formation of new

substances. Therefore, it is a chemical change.

NNNNNooooottttteeeeesssss
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AAAAActctctctctiiiiivvvvviiiiittttty 7.4.6y 7.4.6y 7.4.6y 7.4.6y 7.4.6
HoHoHoHoHow dw dw dw dw do yo yo yo yo yooooou gu gu gu gu geeeeet tt tt tt tt thhhhhe cre cre cre cre cryyyyyssssstttttalalalalalsssss
ooooof cf cf cf cf coooooppppppepepepeper sr sr sr sr suuuuulplplplplphahahahahattttte fe fe fe fe frrrrrooooom im im im im itttttsssss
sssssooooolululululutttttiiiiiooooonnnnn ?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
BBBBBeeeeeaaaaakkkkkeeeeerrrrr, c, c, c, c, coooooppppppepepepeperrrrr
sssssuuuuulplplplplphahahahahattttte pe pe pe pe pooooowdwdwdwdwdeeeeerrrrr, d, d, d, d, dililililil.....
HHHHH

22222
SOSOSOSOSO

44444
  , w  , w  , w  , w  , waaaaattttteeeeerrrrr, g, g, g, g, glllllaaaaassssssssss

rrrrroooooddddd, f, f, f, f, filililililttttteeeeer pr pr pr pr papeapeapeapeaperrrrr,,,,,
fffffunununununnnnnnelelelelel , t, t, t, t, trrrrripipipipipoooood sd sd sd sd stttttanananananddddd,,,,,
kkkkkeeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr,,,,,
G-clG-clG-clG-clG-clamamamamamppppp, chin, chin, chin, chin, china da da da da diiiiissssshhhhh.....

How will you proceed?
1. Take 5 mL of water in a

china dish.
2. Add sufficient amount of

Fig.7.4.6 Arrangement to show the
crystalisation

copper sulphate powder to get a saturated solution.
3. Add a few drops of dil. H2SO4 to this solution.

(a)

Kerosene
burner

Copper
Sulphate
Solution

China
dish

Funnel

Beaker

4. Heat the solution on the
kerosene burner and continue
adding copper sulphate till no
more powder can be
dissolved.

5. Allow the solution to cool for
sometime.

Physical and Chemical Changes
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6. Filter the contents of china dish in a beaker to get a
clear solution.

7. Keep the solution for cooling for some time without
disturbing it.

8. What do you observe after sometime ?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Crystals of copper sulphate are obtained by

crystallisation  of the copper sulphate  solution.

Crystals of pure substances can be obtained  from

their solutions. This process is called crcrcrcrcryyyyyssssstttttalalalalalllllliiiiisssssaaaaatttttiiiiiooooonnnnn.

NNNNNooooottttteeeeesssss



AAAAActctctctctiiiiivvvvviiiiittttty 7.5.1y 7.5.1y 7.5.1y 7.5.1y 7.5.1
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se shhhhhooooow tw tw tw tw thahahahahat airt airt airt airt air
eeeeexxxxxpppppanananananddddds os os os os on hn hn hn hn heeeeeaaaaatttttinininining ang ang ang ang anddddd
cccccooooonnnnntttttrrrrraaaaactctctctcts os os os os on cn cn cn cn coooooooooolllllinininining?g?g?g?g?

7.5  WIND, STORMS AND CYCLONE

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A tA tA tA tA teeeeessssst tt tt tt tt tuuuuubbbbbeeeee , a r, a r, a r, a r, a ruuuuubbbbbbbbbbeeeeerrrrr
cccccooooorrrrrk wk wk wk wk wiiiiittttth oh oh oh oh onnnnne he he he he hooooollllleeeee , a, a, a, a, a
lololololonnnnng fg fg fg fg fininininine ge ge ge ge glllllaaaaassssss ts ts ts ts tuuuuubbbbbeeeee, a, a, a, a, a
rrrrruuuuubbbbbbbbbbeeeeer tr tr tr tr tuuuuubbbbbeeeee , s, s, s, s, sooooommmmmeeeee
cccccooooolololololouuuuurrrrreeeeed wd wd wd wd waaaaattttteeeeerrrrr, a w, a w, a w, a w, a waaaaaxxxxx
cccccananananandddddllllle , mae , mae , mae , mae , matttttch bch bch bch bch boooooxxxxx,,,,,
bbbbbeeeeeaaaaakkkkkeeeeer anr anr anr anr and wd wd wd wd waaaaattttteeeeerrrrr.....

How will you proceed?
1. Take a test tube .
2. Fit a one-holed cork on its

mouth.
3. Insert tightly a fine glass tube through this hole

[Fig. 7.5.1]. Put a little molten wax through the gap in
between the cork and glass tube to make the assembly
air tight.

4. Insert a drop of coloured water ink, KMnO4 through
the glass tube.

5. Now hold the test tube in the bright Sun or heat it
gently at the end using a candle flame.

Fig.7.5.1 Arrangement to show expansion of air

Rubber
cork

Molten
wax

Test tube

Coloured
water drop
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6. Observe the motion of the water drop in the glass
tube. What happens to it?

7. Now keep the test tube in shade.
8. Observe the motion of water drop in the glass tube

again.
9. What happens to the water drop if the test tube is

placed in ice cold water?

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Make a slight alteration in the above
arrangement. Instead of taking a  drop of
coloured water in the glass  tube, connect
one end of the rubber tube to the open  end
of the glass tube. Immerse the other end of
the rubber tubing in water taken in a
beaker. Now repeat the activity . Observe the
beaker. What happens now? Why?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Air expands on heating and contracts on cooling.
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AAAAActctctctctiiiiivvvvviiiiittttty 7.5.2y 7.5.2y 7.5.2y 7.5.2y 7.5.2
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se shhhhhooooowwwww
ttttthahahahahat  air et  air et  air et  air et  air exxxxxeeeeerrrrrtttttsssss
ppppprrrrreeeeessssssssssuuuuurrrrreeeee ?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A vA vA vA vA veeeeerrrrry ty ty ty ty thin whin whin whin whin walalalalalllllleeeeed pd pd pd pd plllllaaaaasssssttttticicicicic
bbbbbooooottttttttttllllleeeee , h, h, h, h, hooooot wt wt wt wt waaaaattttteeeeerrrrr, c, c, c, c, cooooollllld wd wd wd wd waaaaattttteeeeerrrrr.....

How will you proceed?
1. Take a very thin walled plastic bottle.
2. Pour small quantity of hot water into it.
3. Shake it well.
4. Pour out the hot water and close the lid of the bottle

immediately.
5. Now pour cold water over the bottle.
6. Observe what happens.
7. Try to find the reason for your observations.
8. Now open the lid of the bottle.
9. What happens now?

Fig.7.5.2 Bottle with hot water deformed when cooled

Hot water Plastic
bottle

Cold water

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Air exerts pressure.

Wind, Storms and Cyclone
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WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A fA fA fA fA funununununnnnnnelelelelel, a p, a p, a p, a p, a plllllaaaaasssssttttticicicicic
bbbbbalalalalallllll .....

ACACACACACTIVITTIVITTIVITTIVITTIVITY 7.5.3Y 7.5.3Y 7.5.3Y 7.5.3Y 7.5.3
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se shhhhhooooow tw tw tw tw thahahahahattttt
ttttthhhhhe air pe air pe air pe air pe air prrrrreeeeessssssssssuuuuurrrrre ge ge ge ge geeeeetttttsssss
rrrrreeeeeddddducucucucuceeeeed wd wd wd wd whhhhheeeeen air bn air bn air bn air bn air blololololowwwwws?s?s?s?s?

Fig.7.5.3 Arrangement to show air pressure

Ball

Funnel

How will you proceed?
1. Take a funnel.
2. Blow through the stem keeping the funnel vertically

upwards.
3. Now take a plastic ball and place it inside the funnel.
4. Now blow air through the funnel.
5. Does the ball rise up?
6. Now invert the funnel.
7. Hold the plastic ball in your hand just below the

mouth of the stem of the funnel.
8. Blow air through the stem of the funnel and remove

your hand.
9. Does the ball fall? Try to find the reason?
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10. The air pressure, when we blow through the stem,
decreases at the mouth of the stem than in the wider
portion of the funnel.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

The air pressure decreases at the mouth of a nozzle

when air is blown though it.

NNNNNooooottttteeeeesssss

Wind, Storms and Cyclone



7.6 SOILS

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.6.1Y 7.6.1Y 7.6.1Y 7.6.1Y 7.6.1
HoHoHoHoHow ww ww ww ww wililililill yl yl yl yl yooooou su su su su shhhhhooooow tw tw tw tw thahahahahat tt tt tt tt thhhhhe se se se se soooooil cil cil cil cil cooooolllllllllleeeeectctctctcteeeeeddddd
fffffrrrrrooooom dm dm dm dm diiiiiffffffefefefeferrrrreeeeennnnnt pt pt pt pt plllllaaaaaccccceeeees ds ds ds ds diiiiiffffffefefefefer in cr in cr in cr in cr in cooooommmmmpppppooooosssssiiiiitttttiiiiiooooonnnnn?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSSoooooil sil sil sil sil samamamamampppppllllleeeees (fs (fs (fs (fs (frrrrrooooom gm gm gm gm gararararardddddeeeeennnnn ,,,,,
fields), watch glass, glass rodfields), watch glass, glass rodfields), watch glass, glass rodfields), watch glass, glass rodfields), watch glass, glass rod
and tumblers(50 mL beaker).and tumblers(50 mL beaker).and tumblers(50 mL beaker).and tumblers(50 mL beaker).and tumblers(50 mL beaker).

Fig. 7.6.1 Different layers of soil

• Soils are classified on
the basis of humus
content and particle
size.

• The various types of
soils are sandy, clayey
and loamy soil.

Humus

Gravel

Sand

Clay

Water

How will you proceed?
1. Take two tumblers, each filled 2/3rd with water.
2. Add about 10 spoons of soil samples separately in

each of them.
3. Stir them well with a glass rod.
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Soils from different places contain different amounts

of gravel, sand, clay and humus.

4. Leave these tumblers undisturbed for sometime.
Do you see different layers [Fig. 7.6.1].

5. Are the layers similar in the tumblers?

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat the experiment with
different soil samples.

NotesNotesNotesNotesNotes

Soils
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How will you proceed?
1. Take some soil in a borosil test tube and heat it on

a burner with the help of a holder.
2. Do you observe water vapours? Do you see water

droplets on the inner side of the test tube?

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.6.2Y 7.6.2Y 7.6.2Y 7.6.2Y 7.6.2
HoHoHoHoHow ww ww ww ww wililililill yl yl yl yl yooooou su su su su shhhhhooooow tw tw tw tw thhhhheeeee
ppppprrrrreeeeessssseeeeennnnnccccce oe oe oe oe of wf wf wf wf waaaaattttteeeeer in sr in sr in sr in sr in soooooililililil ?????

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Soils contains water. On heating, the water of the soil

gets evaporated and soil becomes loose.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Carryout the above activity with some
more soil samples and compare their
water contents.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
OOOOOnnnnne be be be be booooorrrrrooooosssssil til til til til teeeeessssst tt tt tt tt tuuuuubbbbbeeeee
(15mL), t(15mL), t(15mL), t(15mL), t(15mL), teeeeessssst tt tt tt tt tuuuuubbbbbe he he he he hooooollllldddddeeeeerrrrr,,,,,
G-clG-clG-clG-clG-clamamamamamppppp, k, k, k, k, keeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr
ananananand sd sd sd sd soooooil sil sil sil sil samamamamampppppllllleeeee.....

Fig. 7.6.2 Water is present in soil sample

Water vapour

Test tube
Soil

Burner
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How will you proceed?
1. Take equal amounts of the

three types of soil, viz.,
sandy, clayey and loamy.

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.6.3Y 7.6.3Y 7.6.3Y 7.6.3Y 7.6.3
HoHoHoHoHow ww ww ww ww wililililill yl yl yl yl yooooou su su su su shhhhhooooow tw tw tw tw thahahahahat dt dt dt dt diiiiiffffffefefefeferrrrreeeeennnnnttttt
tttttyyyyypepepepepes os os os os of sf sf sf sf soooooililililils havs havs havs havs have de de de de diiiiiffffffefefefeferrrrreeeeennnnnt wt wt wt wt waaaaattttteeeeerrrrr
hhhhhooooollllldddddinininining cg cg cg cg capapapapapaaaaacicicicicittttty?y?y?y?y?

2. Dry them and keep in separate funnels A,B and C
lined with wet filter paper.

3. Place these funnels on measuring cylinders.
4. Gradually pour 100 mL of water in each funnel.
5. After about one hour, read the level of water in the

cylinder.

Fig.7.6.3 Water holding capacity of clayey,
sandy and loamy soil

A B C

Clayey
soil

Sandy
soil

Loamy
soil

6. Record your observations in a table as given below:

Setup A Setup B Setup C
(with clay) (with sand) (with loam)

Volume of filtered ……………mL ……………mL ……………mL
water

A B C

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
PPPPPlllllaaaaassssstttttic fic fic fic fic funununununnnnnnelelelelels, bs, bs, bs, bs, beeeeeaaaaakkkkkeeeeers,rs,rs,rs,rs,
fffffilililililttttteeeeer pr pr pr pr papeapeapeapeaperrrrr, d, d, d, d, drrrrroooooppppppepepepeperrrrr,,,,,
ananananand md md md md meeeeeaaaaasssssuuuuurrrrrinininining cg cg cg cg cyyyyylllllininininindddddeeeeerrrrr.....

Soils
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CCCCCooooonnnnnclusclusclusclusclusiiiiiooooonnnnn
1. Funnel A has passed…………mL water (fill in the

blanks by actual reading and calculations) and
retained………..mL. The amount of water retained is
more than that has passed. Thus, we can say that
clay has more water-holding capacity.

2. Funnel B has passed ……………..mL of water at a faster
rate due to the large size of particles and bigger air
spaces in-between. Thus, the sandy soil has very little
water retention capacity ( ……mL).

3. Funnel C has passed more water than in A and less
than in B due to mixture of sand and clay. It also
contains humus which retains water. It has retained
a moderate quantity of water (……….mL).

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Texture of soil depends upon the size and

arrangement of soil particles. Soils can be classified

into different types on the basis of size of soil particles

and spaces present in-between which decides its

water holding capacity.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat the above activity with other
type of soil and calculate the
percentage of water absorbed.



7.7 RESPIRATION IN ORGANISMS

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.7.1Y 7.7.1Y 7.7.1Y 7.7.1Y 7.7.1
HoHoHoHoHow tw tw tw tw to do do do do deeeeemomomomomonsnsnsnsnstttttrrrrraaaaattttte te te te te thhhhhe pe pe pe pe prrrrreeeeessssseeeeennnnnccccce oe oe oe oe offfff
CCCCCOOOOO

2  2  2  2  2  
in air win air win air win air win air we be be be be brrrrreeeeeaaaaattttthhhhhe oe oe oe oe ouuuuuttttt?????

The air we breathe in is a mixture
of gases. The air we breathe out
contains a higher amount of CO2

(approx.4.4 per cent and water
vapours) as compared to the air we
breathe in (approx.0.04 per cent).
Respiration is a cellular process
resulting in the liberation of energy,
whereas breathing is simply the
exchange of gases between the
organism and the atmosphere.

How will you proceed?
1. Take two test tubes.
2. Take some freshly prepared lime water, in one test

tube.
3. Take the same quantity of tap water in second test

tube
4 Insert the two ends of the Y-shaped tube into the test

tubes so as to dip the ends  of the limbs  in the liquids.
5. Now, blow out gently through the median limb of

Y-shaped tube a few times.
6. Do you observe any change in the colour of lime water

and tap water in the two test tubes?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
TTTTTwwwwwo to to to to teeeeessssst tt tt tt tt tuuuuubbbbbeeeees, as, as, as, as, a
Y-sY-sY-sY-sY-shapehapehapehapehaped td td td td tuuuuubbbbbeeeee , t, t, t, t, twwwwwooooo
rubber corks eachrubber corks eachrubber corks eachrubber corks eachrubber corks each
wwwwwiiiiittttth a hh a hh a hh a hh a hooooollllleeeee, l, l, l, l, liiiiimmmmmeeeee
wwwwwaaaaattttteeeeer anr anr anr anr and td td td td tap wap wap wap wap waaaaattttteeeeerrrrr.....
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Blow out a few times on the surface of a mirror.

Now, release some air on the surface of another
mirror through cycle pump. Did you find any
difference? Give reasons.

2. Whenever we are sleepy or in a state of low
activity, we generally yawn. Can you give the
reasons?

3. During severe winters, when we exhale, a mist of
white smoke comes out from our mouth. Find out
the reasons.

4. In a crowded and closed area, we often feel
suffocated. Why?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????
When we blow into the lime water, it turns milky.

Can you give reasons?

Fig.7.7.1 Carbon dioxide is present in the air we breathe out

Lime
water

Tap
water
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How will you proceed?
1. Take a plastic or glass ‘Y’ tube.
2. Fix two deflated balloons to the forked ends of

the ‘Y’ tube.
3. The ‘Y’ tube is kept in inverted position and is inserted

into the hole of the cork from top side.
4. Fix the cork in the mouth of the bell jar.
5. Tie a thin rubber sheet or a split balloon is fitted on

the open end of the bell jar with the help of a
rubber band.

6. Pull the rubber sheet down from the base downward,
you will see that the balloons at the forked ends swell up.

7. Push the rubber sheet up. The balloons will shrink.
8. The balloons in the apparatus represent lungs and

the bell jar, the chest cavity. The rubber sheet
represents the diaphragm.

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.7.2Y 7.7.2Y 7.7.2Y 7.7.2Y 7.7.2
WWWWWhahahahahat it it it it is ts ts ts ts thhhhhe re re re re rooooollllle oe oe oe oe of df df df df diapiapiapiapiaphhhhhrrrrraaaaagggggm in bm in bm in bm in bm in brrrrreeeeeaaaaattttthinhinhinhinhing?g?g?g?g?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A gA gA gA gA glllllaaaaassssss os os os os or pr pr pr pr plllllaaaaassssstttttic ic ic ic ic ‘‘‘‘‘YYYYY’ t’ t’ t’ t’ tuuuuubbbbbeeeee, b, b, b, b, belelelelell jl jl jl jl jar war war war war wiiiiittttth air th air th air th air th air tighighighighighttttt
cccccooooorrrrrk havk havk havk havk havinininining a hg a hg a hg a hg a hooooollllle ae ae ae ae at tt tt tt tt thhhhhe ce ce ce ce ceeeeennnnntttttrrrrreeeee, t, t, t, t, twwwwwo so so so so smalmalmalmalmallllll
bbbbbalalalalallololololoooooons, a tns, a tns, a tns, a tns, a thin rhin rhin rhin rhin ruuuuubbbbbbbbbbeeeeer sr sr sr sr shhhhheeeeeeeeeet ot ot ot ot or a br a br a br a br a big big big big big balalalalallololololoooooonnnnn.....

Breathing means inhalation and exhalation of air. Lungs are the
main breathing organs which are situated in the chest cavity
surrounded by the ribs. A large muscular sheet, the diaphragm
is present below the lungs which forms the floor of the chest
cavity. Movement of the diaphragm helps in breathing.

Respiration in Organisms
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

During inhalation, ribs move up and outwards, and

diaphragm moves down to increase space resulting in

the increase of volume in the chest cavity and air

rushes into the lungs. The lungs get filled with air.

During exhalation, the ribs move down and inwards

while diaphragm moves up. This reduces the volume of

the chest cavity and increases the pressure on the

lungs, with the result that the air is pushed out of the

lungs.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonsnsnsnsns
1. With the help of a measuring tape, measure

the chest size of your classmates during
breathing.

2. Observe the breathing in fishes and compare
it with other organisms.

Fig.7.7.2 Model to show mechanism of breathing

(a)(b)



7.8 TRANSPORTATION IN ANIMALS AND

PLANTS

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.8.1Y 7.8.1Y 7.8.1Y 7.8.1Y 7.8.1
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou lu lu lu lu liiiiisssssttttteeeeen tn tn tn tn tooooo
yyyyyooooouuuuur or or or or owwwwwn hn hn hn hn heeeeeararararart bt bt bt bt beeeeeaaaaattttt?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
FFFFFunununununnnnnnel (6-7 cm inel (6-7 cm inel (6-7 cm inel (6-7 cm inel (6-7 cm in
dddddiamiamiamiamiameeeeettttteeeeer), rr), rr), rr), rr), ruuuuubbbbbbbbbbeeeeer tr tr tr tr tuuuuubbbbbeeeee
(50cm), r(50cm), r(50cm), r(50cm), r(50cm), ruuuuubbbbbbbbbbeeeeer sr sr sr sr shhhhheeeeeeeeeettttt
ooooor br br br br balalalalallololololoooooonnnnn .....

How will you proceed?
1. Take a small funnel and fix the

rubber tube tightly on the stem
of the funnel.

2. Stretch a rubber sheet or a
balloon on the mouth of the
funnel and fix it tightly.

You can feel your heart beat if you place your one hand on the
left side of your chest. But can you hear it? The stethoscope is a
device which amplifies the sound. Let us construct our own
stethoscope.

Model of stethoscope

Rubber
tube

Balloon

Funnel
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3. Put the open end of the tube on one of your ears and
place the mouth of the funnel on your chest over the
heart. Do you hear any  sound?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

The regular thumping sound that you hear is the

heart beat . Normally the  heart beats 72 times a

minute in an adult.

NotesNotesNotesNotesNotes
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY7.8.2Y7.8.2Y7.8.2Y7.8.2Y7.8.2
HoHoHoHoHow dw dw dw dw doooooeeeees ws ws ws ws waaaaattttteeeeer mor mor mor mor movvvvveeeee
fffffrrrrrooooom om om om om onnnnne ce ce ce ce celelelelell tl tl tl tl tooooo
anananananooooottttthhhhheeeeer in pr in pr in pr in pr in plllllanananananttttts?s?s?s?s?

How will you proceed?
1. Take a large potato and peel off its outer skin.
2. Give two cuts on opposite sides to make two flat bases.
3. Make a deep and hollow cavity on one of the flat

surface leaving only a thin base.
4. Fill half of the cavity with 3 per cent sugar solution

and mark the level by inserting a pin in the wall of the
potato from  inside the hollow cavity.

5. Put the potato in a petridish containing some water
and the level of water should be below the level of
the pin.

6. Allow the apparatus to stand for a few hours.
7. You will observe an increase in the level of sugar

solution inside the cavity of the potato.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
PPPPPoooootttttaaaaatttttooooo, 3 pe, 3 pe, 3 pe, 3 pe, 3 per cr cr cr cr ceeeeennnnnt st st st st suuuuugggggar/ar/ar/ar/ar/
salt (3gm in 100 msalt (3gm in 100 msalt (3gm in 100 msalt (3gm in 100 msalt (3gm in 100 mLLLLL)))))
sssssooooolululululutttttiiiiiooooonnnnn, pe, pe, pe, pe, petttttrrrrridididididiiiiissssshhhhh, k, k, k, k, knnnnniiiiifefefefefe
ooooor sr sr sr sr scccccalpel analpel analpel analpel analpel and  pd  pd  pd  pd  pininininin .....

Fig.7.8.2 Water moves through different cells of potato
through osmosis

Sugar
solution

Pin

Potato

Petri
dish

Transportation in Animals and Plants
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Water moves from a region of lower sugar

concentration to the region of higher sugar

concentration across a membrane. By this method

,plants absorb water and minerals by the roots. The

roots have root hair. The root and hair absorb the

water present in the soil and transport it to other

parts of the plant.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Take thick peels of potatos, cucumber
or any other vegetable. Put them in
water. The peels will curve showing
absorption of water by cut end.



7.9 REPRODUCTION IN PLANTS

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.9.1Y 7.9.1Y 7.9.1Y 7.9.1Y 7.9.1
HoHoHoHoHow dw dw dw dw doooooeeeees as as as as assssseeeeexxxxxualualualualual
rrrrrepepepepeprrrrroooooddddductuctuctuctuctiiiiiooooon on on on on occuccuccuccuccurrrrr
in pin pin pin pin plllllanananananttttts?s?s?s?s?

How will you proceed?
1. Fill one-fourth of a beaker with 10 per cent sugar

solution and add a pinch of yeast powder or one
half powdered yeast tablet to it.

2. Keep it in the warm place of the room for an hour.
3. Now put a drop of this liquid on a glass slide and

put a coverslip. Observe under the microscope under
high power.

4. You will observe small bulb-like projections coming
out of the yeast cells. These are called buds.

5. The buds gradually grow and may get detached from
the parent cell or result in a chain of buds.

6. The new yeast cell grow, mature and produce more
yeast cells.

In asexual reproduction, plants  give rise to new plants without
seeds. Only a single parent is involved. Budding is one of the
processes of asexual reproduction.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
YYYYYeeeeeaaaaassssst pt pt pt pt pooooowdwdwdwdwdeeeeerrrrr, 10 pe, 10 pe, 10 pe, 10 pe, 10 per cr cr cr cr ceeeeennnnnttttt
sugar (10 gms sugar insugar (10 gms sugar insugar (10 gms sugar insugar (10 gms sugar insugar (10 gms sugar in
100mL o100mL o100mL o100mL o100mL of wf wf wf wf waaaaattttteeeeer) sr) sr) sr) sr) sooooolululululutttttiiiiiooooonnnnn, g, g, g, g, glllllaaaaassssssssss
bbbbbeeeeeaaaaakkkkkeeeeerrrrr, g, g, g, g, glllllaaaaassssss rs rs rs rs roooooddddd, s, s, s, s, slllllididididideeeee, c, c, c, c, cooooovvvvveeeeerrrrr
ssssslllllipipipipips, s, s, s, s, dddddrrrrrooooopepepepeperrrrr, , , , , mmmmmicricricricricrooooossssscccccooooopepepepepe.....
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Observe the methods of propagation
of potato, sugarcane, ginger
bryophyllum, etc.

Fig. 7.9.1 Asexual reproduction in
yeast by budding

Yeast cell
Developing
bud

New bud
Chain of
buds

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1 . The process you observed is called bbbbbuuuuuddddddddddinininininggggg.....

2. Budding is a kind of asexual reproduction. In this

process single parent is involved and new plants are

produced without seeds.



AAAAActctctctctiiiiivvvvviiiiittttty 7.10.1y 7.10.1y 7.10.1y 7.10.1y 7.10.1
HoHoHoHoHow cw cw cw cw can wan wan wan wan we de de de de deeeeettttteeeeerrrrrmmmmmininininineeeee
the time period of athe time period of athe time period of athe time period of athe time period of a
sssssiiiiimmmmmpppppllllle pee pee pee pee pennnnnddddduuuuulumlumlumlumlum?????

7.10  MOTION AND TIME

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
PPPPPeeeeennnnnddddduuuuulum blum blum blum blum booooobbbbb, s, s, s, s, stttttoooooppppp
wwwwwaaaaatttttch och och och och or wr wr wr wr wrrrrriiiiissssst wt wt wt wt waaaaatttttchchchchch,,,,,
G-clG-clG-clG-clG-clamamamamamp wp wp wp wp wiiiiittttth rh rh rh rh roooooddddd,,,,,
aaaaabbbbbooooouuuuut 1.5 m lot 1.5 m lot 1.5 m lot 1.5 m lot 1.5 m lonnnnng cg cg cg cg cooooottttttttttooooonnnnn
ttttthhhhhrrrrreeeeeaaaaaddddd, a p, a p, a p, a p, a piiiiieeeeeccccce oe oe oe oe of chalf chalf chalf chalf chalkkkkk.....

How will you proceed?
1. Fix the G-clamp at the edge of a table as  shown in

Fig.7.10.1. Insert the iron rod in the hole of the
G-clamp and tighten the screw.

2. Tie one end of the thread to the hook of the bob and
suspend the bob from the rod of G-clamp making a
knot in the thread.

 (a) A simple pendulum (b) Different positions of the
bob

Fig. 7.10.1 Oscillation of a simple  pendulum

Bob

Bob
o
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3. Let the bob come to rest in its mean position say
at O. Mark this position on the ground as shown in
Fig.7.10.1.

4. Displace the bob slightly to one side from its mean
position and then release it gently.

5. Measure the time for 20 oscillations with the help of
a stop watch or wrist watch.

6. Divide this by 20, to get time for one oscillation.
7. Repeat the steps No. 5 and 6 at least three times by

displacing the bob slightly more, i.e. by increasing
2 cm each time from the mean position.

8. Does the time period of the  pendulum  depend on the
displacement of the bob from its mean position?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Time period of a given simple pendulum is always

the same and it does not depend on the displacement

of the bob from its mean position provided this

displacement is not very large.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat this activity by changing the length of
the thread say, from 50 cm to 150 cm and
determine the time period in each case.
Is the time period same in both the cases?
If possible, change (a) the diameter, (b) mass
of the bob and find the factors on which  the
time period of a simple pendulum depends.



161

AAAAActctctctctiiiiivvvvviiiiittttty 7.10.2y 7.10.2y 7.10.2y 7.10.2y 7.10.2
HoHoHoHoHow cw cw cw cw can wan wan wan wan we fe fe fe fe fininininind td td td td thhhhheeeee
ssssspepepepepeeeeeed od od od od of a nf a nf a nf a nf a nooooorrrrrmal wmal wmal wmal wmal walalalalalkkkkk?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A mA mA mA mA meeeeeaaaaasssssuuuuurrrrrinininining tg tg tg tg tapeapeapeapeape ,,,,,
ssssstttttooooop wp wp wp wp waaaaatttttch anch anch anch anch and ad ad ad ad a
pppppiiiiieeeeeccccce oe oe oe oe of chalf chalf chalf chalf chalkkkkk.....

How will you proceed?
1. Mark a straight line of length 50 m in an open space

with the help of a measuring tape.
2. Ask one of your friend to start walking on this line

with his normal  gait/walk and simultaneously start
the stop watch.

3. Stop the stop-watch at the moment when your friend
reaches the other end of the straight line.

4. Measure the time taken by your friend to travel the
distance of 50 m.

5. To find the speed of the normal walk of your friend
divide 50 m by the time taken( in seconds)  to travel
this distance.

6. Repeat this activity ( steps 2 to 5) with as many friends
as possible .

7. Find the average of the above speeds to determine the
average speed of a normal walk.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Average speed can be determined by dividing the

total distance travelled with the total time taken to

travel it.

Motion and Time
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AAAAActctctctctiiiiivvvvviiiiittttty 7.10.3y 7.10.3y 7.10.3y 7.10.3y 7.10.3
HoHoHoHoHow cw cw cw cw can wan wan wan wan we  me  me  me  me  meeeeeaaaaasssssuuuuurrrrreeeee
tttttiiiiimmmmme we we we we wiiiiittttth th th th th thhhhhe he he he he help oelp oelp oelp oelp offfff
a Sa Sa Sa Sa Sununununun -d-d-d-d-dialialialialial ?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSSununununun-d-d-d-d-dialialialialial , c, c, c, c, cooooommmmmpppppaaaaassssss ns ns ns ns neeeeeeeeeedddddllllleeeee
ananananand  a pd  a pd  a pd  a pd  a piiiiieeeeeccccce oe oe oe oe of chalf chalf chalf chalf chalkkkkk.....

How will you proceed?
1. Place the compass needle in an open space where

you can get sunshine throughout the day.
2. Mark a line along N-S direction.
3. Replace the compass needle by the sun-dial.
4. Rotate the sun-dial in such a way that its gnomon is

along the N-S direction.
5. Note the time on the sun-dial scale where the shadow

points.
6. Compare this time with your wrist watch.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Size and position of the shadow of an object can be

used to measure time.

Fig. 7.10.1 A Sun dial

Magnetic
compass

Sun dial
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
For exact measurement of time the gnomon of
the sun-dial should be kept in geographical N-S
direction. Here we have placed the sun-dial in
the magnetic N-S direction.
The geographical N-S direction is inclined with
the magnetic N-S direction with an angle
which varies from place to place.
Try to locate the geographical N-S direction at
your place.

NotesNotesNotesNotesNotes

Motion and Time



7.11 ELECTRIC CURRENT AND ITS EFFECT

How will you proceed?
1. Connect the resistor between two terminals of the

generator using connecting wires having crocodile clips
[Fig.7.11.1].

2. Rotate the coil of the generator at a moderate speed
for about 30 seconds.

3. Check the hotness of the resistor just by touching it.

Fig. 7.11.1  Generator connected to a  resistor

Generator

Resistor

AAAAActctctctctiiiiivvvvviiiiittttty 7.11.1y 7.11.1y 7.11.1y 7.11.1y 7.11.1
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se shhhhhooooow tw tw tw tw thahahahahat a cut a cut a cut a cut a currrrrrrrrreeeeennnnnt flot flot flot flot flowwwwwinininininggggg
ttttthhhhhrrrrrooooouuuuugh a cgh a cgh a cgh a cgh a cooooonnnnnddddductuctuctuctuctooooor pr pr pr pr prrrrroooooddddducucucucuceeeees hs hs hs hs heeeeeaaaaatttttinininining eg eg eg eg effffffefefefefectctctctct?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
DDDDDiiiiiffffffefefefeferrrrreeeeennnnnt rt rt rt rt reeeeesssssiiiiissssstttttooooors, crs, crs, crs, crs, cooooonnnnnnnnnneeeeectctctctctinininining wg wg wg wg wiririririreeeees havs havs havs havs havinininininggggg
crocodile clips at both ends, sand paper andcrocodile clips at both ends, sand paper andcrocodile clips at both ends, sand paper andcrocodile clips at both ends, sand paper andcrocodile clips at both ends, sand paper and
gggggeeeeennnnneeeeerrrrraaaaatttttooooorrrrr.....
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4. Replace the resistor by another resistor and pass
current through it for almost the same time by rotating
the generator.

5. Check the hotness of the resistor again.
6. Repeat this activity with two or three other resistors.

What conclusion can you draw from this activity.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

When electric current passes through a wire , it

produces heating effect.

NotesNotesNotesNotesNotes

Electric Current and its Effect
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.11.2Y 7.11.2Y 7.11.2Y 7.11.2Y 7.11.2
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se shhhhhooooow tw tw tw tw thahahahahat an elt an elt an elt an elt an eleeeeectctctctctrrrrricicicicic
cucucucucurrrrrrrrrreeeeennnnnt flot flot flot flot flowwwwwinininining tg tg tg tg thhhhhrrrrrooooouuuuugh a cgh a cgh a cgh a cgh a cooooonnnnnddddductuctuctuctuctooooorrrrr
ppppprrrrroooooddddducucucucuceeeees mas mas mas mas magggggnnnnneeeeetttttic  eic  eic  eic  eic  effffffefefefefect arct arct arct arct aroooooununununund id id id id ittttt.....

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A mA mA mA mA meeeeetttttalalalalallllllic wic wic wic wic wiririririreeeee, d, d, d, d, drrrrryyyyy
cccccelelelelell/gl/gl/gl/gl/geeeeennnnneeeeerrrrraaaaatttttooooorrrrr, sw, sw, sw, sw, swiiiiitttttchchchchch,,,,,
magnetic compass,magnetic compass,magnetic compass,magnetic compass,magnetic compass,
cccccooooonnnnnnnnnneeeeectctctctctinininining wg wg wg wg wiririririreeeees  havs  havs  havs  havs  havinininininggggg
crocodile clips at itscrocodile clips at itscrocodile clips at itscrocodile clips at itscrocodile clips at its
eeeeennnnnddddds ans ans ans ans and sd sd sd sd sananananand pd pd pd pd papeapeapeapeaperrrrr.....

How will you proceed?
1. Connect the metallic

wire to a dry cell with a
switch using connecting
wires having crocodile
clips at the two ends.

2. Place the compass needle
near to the metallic wire
[Fig.7.11.2].

3. Now close the switch

Fig7.11.2 Arrangement to show
magnetic effect of
electric current

Magnetic
compass

Key Dry cell

and observe the deflection of the compass needle.
4. Open the switch and again observe the needle of the

compass whether it deflects again to come back to its
initial position or not.



167

5. Repeat steps 3 and 4 two times and draw conclusion.
6. The deflection of the needle shows that current

carrying conductor acts as a magnet.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

When electric current passes through a wire, it

produces magnetic effect.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat this activity using generator in
place of dry cell.

NotesNotesNotesNotesNotes

Electric Current and its Effect
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 7.11.3Y 7.11.3Y 7.11.3Y 7.11.3Y 7.11.3
HoHoHoHoHow cw cw cw cw can wan wan wan wan we mae mae mae mae makkkkke ane ane ane ane an
eleleleleleeeeectctctctctrrrrrooooomamamamamagggggnnnnneeeeettttt?????

Fig.7.11.3 An electromagnet

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A loA loA loA loA lonnnnng irg irg irg irg irooooon nn nn nn nn nailailailailail ,,,,,
insinsinsinsinsuuuuulllllaaaaattttteeeeed cd cd cd cd coooooppppppepepepeper wr wr wr wr wiririririreeeee ,,,,,
a ca ca ca ca celelelelell/gl/gl/gl/gl/geeeeennnnneeeeerrrrraaaaatttttooooorrrrr, ir, ir, ir, ir, irooooonnnnn
fffffilililililininininingggggs, cs, cs, cs, cs, cooooommmmmpppppaaaaassssss ns ns ns ns neeeeeeeeeedddddllllleeeee ,,,,,
cccccooooonnnnnnnnnneeeeectctctctctinininining wg wg wg wg wiririririreeeeesssss
havhavhavhavhavinininining crg crg crg crg crooooocccccooooodddddililililile cle cle cle cle clipipipipipsssss
at the two ends,at the two ends,at the two ends,at the two ends,at the two ends,
swswswswswiiiiitttttch anch anch anch anch and  sd  sd  sd  sd  sanananananddddd
pppppapeapeapeapeaperrrrr.....

How will you proceed?
1. Take a long iron nail.
2. Check whether it is

already a magnet or not,
by dipping it in iron
filings. Make sure that it
is not a magnet.

3. Now wind an insulated copper wire over the nail.
4. Remove the enamel at the ends of the insulated

copper wire using sand paper.
5. Connect the ends of the insulated wire to a switch

and then to the cell or generator [Fig.7.11.3].
6. Now dip the nail in iron filings. What do you observe?
7. Do the iron filings cling to the tip of the nail?
8. Now switch off the current. Are the iron filings still

clinging to the nail in the same way?

Key

Iron nail Iron filings

Generator

Insulated
copper wire
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat the above activity by increasing
the number of turns, wound on the
nail. Find out how the strength of an
electromagnet changes with the number
of turns wound on the nail.

9. Repeat steps 5 to 8 of the activity atleast two more
times. What conclusion can be drawn by this activity?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

When current is passed through a wire wrapped on

an iron nail, the nail becomes a magnet. This

arrangement is called electromagnet.

NotesNotesNotesNotesNotes

Electric Current and its Effect



AAAAActctctctctiiiiivvvvviiiiittttty 7.12.1y 7.12.1y 7.12.1y 7.12.1y 7.12.1
HoHoHoHoHow cw cw cw cw can wan wan wan wan we ide ide ide ide ideeeeennnnntttttiiiiifffff y dy dy dy dy diiiiiffffffefefefeferrrrreeeeennnnnt tt tt tt tt tyyyyypepepepepes os os os os of lf lf lf lf leeeeensnsnsnsnseeeeesssss
ananananand md md md md miririririrrrrrrooooors?rs?rs?rs?rs?

7.12 LIGHT

How will you proceed?
1. Place the given mirrors and lenses on the table and

observe them one by one. On the basis of their look
and properties classify them into following two groups:
(a) Polished/shining/opaque surfaces having same

thickness throughout. These are mirrors.
(b) Unpolished, transparent, curved surfaces having

different thickness. These are lenses.
2. Take the mirrors and examine their shining surfaces.

(a) If the shining surface is plane, it is a plane mirror.
(b) If the shining surface is curved outside, it is a

convex mirror.
(c) If the shining surface is curved inside, it is a

concave mirror.
3. Now take the lenses and examine them.

(a) If both the surfaces are curved outside , it is a
double convex lens.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
PPPPPlllllananananane me me me me miririririrrrrrrooooorrrrr, c, c, c, c, cooooonnnnnvvvvveeeeex mx mx mx mx miririririrrrrrrooooorrrrr, c, c, c, c, cooooonnnnncccccavavavavave me me me me miririririrrrrrrooooorrrrr,,,,,
cccccooooonnnnnvvvvveeeeex lx lx lx lx leeeeens, cns, cns, cns, cns, cooooonnnnncccccavavavavave le le le le leeeeens, cns, cns, cns, cns, cooooonnnnnnnnnneeeeectctctctctinininining wg wg wg wg wiririririreeeees ws ws ws ws wiiiiittttthhhhh
crcrcrcrcrooooocccccooooodddddililililile cle cle cle cle clip aip aip aip aip at bt bt bt bt booooottttth eh eh eh eh ennnnnddddds ans ans ans ans and sd sd sd sd sananananand pd pd pd pd papeapeapeapeaperrrrr.....
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(b) If both the surfaces are curved inside, it is a double
concave lens.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Connect ray streak apparatus to the generator
with the help of connecting wires having
crocodile clips. Place this arrangement on a
white sheet. Rotate the handle of the generator
to glow the bulb. When the bulb glows a
parallel beam of light is seen in the ray streak
apparatus.
Place  the mirrors one by one in the path of the
parallel beam and observe the nature of the
reflected beam in each case.

Fig.7.12.1 Different types of mirrors  or lenses

Convex
lense

Convex
mirror

Concave
mirror

Concave
lense

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Mirrors and lenses can be identified by observing

them.

Light
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– If the reflected beam is parallel it is a plane
mirror.

– If the parallel beam after reflection from the
polished surface meets at a point (converges) in
front of the surface, it is a concave mirror.

– If the parallel beam after reflection from the
polished surface, appears to diverge from a
point behind the surface (mirror), it is a
convex mirror.
Place the lenses in the path of the parallel beam
of light and observe the nature of the beam
after passing through the lens.

– If the parallel beam of light after passing
through the lens meets (converges) at a point on
the other side of the lens , it is a convex lens.

– If the parallel beam of light after passing
through the lens appears to come from a point
on the same side as the incident beam, it is a
concave lens.
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Candle

Concave
mirror

Fig 7.12.2 Nature of image formed by a concave
mirror

AAAAActctctctctiiiiivvvvviiiiittttty 7.12.2y 7.12.2y 7.12.2y 7.12.2y 7.12.2
HoHoHoHoHow cw cw cw cw can wan wan wan wan we fe fe fe fe fininininind td td td td thhhhhe ne ne ne ne naaaaatttttuuuuurrrrreeeee
ooooof tf tf tf tf thhhhhe ie ie ie ie imamamamamaggggge fe fe fe fe fooooorrrrrmmmmmeeeeed bd bd bd bd by ay ay ay ay a
cccccooooonnnnncccccavavavavave me me me me miririririrrrrrrooooor?r?r?r?r?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
CCCCCooooonnnnncccccavavavavave me me me me miririririrrrrrrooooorrrrr,,,,,
cccccananananandddddllllleeeee , ma, ma, ma, ma, matttttch bch bch bch bch boooooxxxxx
ananananand  td  td  td  td  thick shick shick shick shick shhhhheeeeeeeeeet ot ot ot ot offfff
wwwwwhihihihihittttte pe pe pe pe papeapeapeapeaperrrrr.....

How will you proceed?
1. Light a candle.
2. Fix a concave mirror on the stand and place its

reflecting side at a distance  of about  25 cm from the
candle. Ensure that the mirror surface is
perpendicular to the ground.

3. Hold a thick sheet of white paper ( or a screen) on the
other side of the candle (behind the candle) keeping
its plane parallel to the mirror surface .

4. What do you see on the screen?
5. If nothing is visible except a dim patch of light, move

the screen a little forward or backward in line with
the concave mirror and the candle, till  you obtain
on it a clear image of the flame.

6. Now shift the candle towards the mirror to a distance
of about 2-3 cm and again obtain the image of the
candle flame on the white screen as done previously.

Light
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7. Repeat step No. 6 three to four times by shifting the
candle towards the mirror and observe the image in
each case.

8. Again repeat the activity by shifting the candle away
from the mirror and observe  the image on the screen
in each case.

9. What inferences could you draw from the above
observations?

10. Now on  the basis of your observation try to answer
the following questions.
— Whether the image is always obtained on the

screen?
— Whether the image formed is always (a) enlarged

and; (b) diminished in size?
— Whether the image formed is always inverted?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

The image due to a concave mirror can be:

(a) real or virtual

(b) enlarged or diminished

(c) erect or inverted
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AAAAActctctctctiiiiivvvvviiiiittttty  7.12.3y  7.12.3y  7.12.3y  7.12.3y  7.12.3
HoHoHoHoHow cw cw cw cw can wan wan wan wan we fe fe fe fe fininininind td td td td thhhhhe ne ne ne ne naaaaatttttuuuuurrrrre oe oe oe oe of tf tf tf tf thhhhheeeee
iiiiimamamamamaggggge fe fe fe fe fooooorrrrrmmmmmeeeeed bd bd bd bd by (a) cy (a) cy (a) cy (a) cy (a) cooooonnnnnvvvvveeeeex lx lx lx lx leeeeensnsnsnsns
(b) c(b) c(b) c(b) c(b) cooooonnnnncccccavavavavave le le le le leeeeens?ns?ns?ns?ns?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
CCCCCooooonnnnncccccavavavavave le le le le leeeeens, cns, cns, cns, cns, cooooonnnnnvvvvveeeeexxxxx
llllleeeeens, cns, cns, cns, cns, cananananandddddllllleeeee , ma, ma, ma, ma, matttttchchchchch
bbbbboooooxxxxx, l, l, l, l, leeeeensnsnsnsns-s-s-s-s-stttttanananananddddd, t, t, t, t, thickhickhickhickhick
ssssshhhhheeeeeeeeeet ot ot ot ot of wf wf wf wf whihihihihittttte pe pe pe pe papeapeapeapeaperrrrr
(o(o(o(o(or a sr a sr a sr a sr a scrcrcrcrcreeeeeeeeeen).n).n).n).n).

How will you proceed?
1. Fix a convex lens on the

stand and place it on the
table in such a manner that
its surface is perpendicular
to the table.

2. Light the candle and keep
it in front of the lens.

3. Hold a sheet of white paper (or a screen) on the other
side of the lens. What do you see on it?

4. If nothing is visible, move the sheet forward or
backward in line with the lens and the candle until
you obtain a sharp and clear mage of the flame on
the screen.

5. Now shift the candle towards the lens to a distance
of about 2 cm and again obtain the image of the
candle flame on the  screen.

Candle

A2F F F1 2F
Candle
Image

Concave lens

Fig.7.12.3 (a) Nature of the image formed by a
concave lens

Light
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6. Repeat step No. 5 three to  four times by shifting the
candle towards the lenses and observe the image in
each case.

7. On the basis of your observations, now try to answer
the following questions:
— Whether the image is always obtained on the

screen ?
— Whether the image is always erect or  inverted?
— Whether the image is always enlarged or

diminished?
8. What inferences do you get from the above

observations?
9. Repeat the activity with a concave lens and make

inferences.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. Nature of the image depends on the distance between

the object and the lens in case of a convex lens.

2. Whatever may be the position of the object with

respect to the lens it is not possible to get the image

on the screen in the case of a concave lens.

Fig. 7.12.3(b) Nature of the image formed by
a convex lens
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AAAAActctctctctiiiiivvvvviiiiittttty 7.12.4y 7.12.4y 7.12.4y 7.12.4y 7.12.4
HoHoHoHoHow cw cw cw cw can wan wan wan wan we fe fe fe fe fininininind td td td td thhhhheeeee
cccccooooommmmmpppppooooosssssiiiiitttttiiiiiooooon on on on on of wf wf wf wf whihihihihittttteeeee
lllllighighighighighttttt?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
WWWWWhihihihihittttte ce ce ce ce cararararard sd sd sd sd shhhhheeeeeeeeeet ot ot ot ot of sf sf sf sf sizizizizizeeeee
10 cm x 10 cm10 cm x 10 cm10 cm x 10 cm10 cm x 10 cm10 cm x 10 cm, w, w, w, w, waaaaattttteeeeerrrrr
cccccooooolololololouuuuur or or or or or cr cr cr cr cooooolololololouuuuurrrrreeeeed ped ped ped ped pennnnncilcilcilcilcil
bbbbboooooxxxxx, s, s, s, s, scccccalalalalale , se , se , se , se , scicicicicissssssssssooooors,rs,rs,rs,rs,
cccccooooommmmmpppppaaaaassssss ans ans ans ans and   gd   gd   gd   gd   geeeeennnnneeeeerrrrraaaaatttttooooorrrrr.....How will you proceed?

1. Take the white card sheet.
2. Draw a circle of 10 cm diameter on it and cut a circular

disc out of  the card sheet.
3. Divide the circular disc into seven equal sectors/parts

using the scale.
4. Use the water colour to colour the sectors in the order

violet, indigo, blue, green, yellow, orange and red.
5. Make a hole at the centre of the disc such that a pencil

head/axle can pass through it. The disc is now ready
for use.

6. Sharpen the pencil and insert its tip into the hole
such that the pencil protrudes partly out of it and the
coloured face of the disc is verticals.

Fig.7.12.4 (a) A disc with seven dours
(b) It appears white by rotating

Light
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

 White light is composed of seven colours.

7. Hold the pencil from the top with its tip towards you.
Now rotate it in daylight so that the disc attached to
it also rotates rapidly. What do you observe?

8. What is the colour of the disc while it rotates?
9. Alternatively, what conclusion can you draw from

this activity ?

NotesNotesNotesNotesNotes
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AAAAActctctctctiiiiivvvvviiiiittttty 7.12.5y 7.12.5y 7.12.5y 7.12.5y 7.12.5
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se spppppllllliiiiittttt
sssssunununununlllllighighighighight int int int int inttttto do do do do diiiiiffffffefefefeferrrrreeeeennnnnttttt
cccccooooolololololouuuuurs?rs?rs?rs?rs?

Fig.7.12.5 Splitting of the sunlight into its
constituent colours

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
PPPPPlllllananananane me me me me miririririrrrrrrooooorrrrr,,,,,
tttttrrrrransansansansanspppppararararareeeeennnnnt tt tt tt tt tumumumumumbbbbbllllleeeeerrrrr
ananananand wd wd wd wd waaaaattttteeeeerrrrr

How will you proceed?
1. Take a plane mirror of suitable size.
2. Place it in a tumbler as shown in Fig.7.12.5.
3. Fill the tumbler with water.
4. Place the tumbler near a window such that the direct

sun rays  falls on the mirror.
5. Adjust the position of the tumbler such that the

reflected light from the mirror falls on a nearby wall.

Plane
mirror

Water

Light
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6. Place a white sheet of paper at this place of the wall.
7. What colours do you see on the white sheet.
8. Now disturb the water and observe the white sheet.

Are the colours still there? If yes, why?
9. As water settles do you again see the colours? If yes,

why?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. Sunlight can be splitted into different colours.

2. The above arrangement works as a water prism.

NotesNotesNotesNotesNotes
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8.1 CROP PRODUCTION AND MANAGEMENT

The substances which are added to the soil in the form of nutrients
for the healthy growth of plants are called manures and fertilisers.
Soil supplies mineral nutrients to the crops. These nutrients are
essential for the growth of plants.
Manure: It is an organic substance obtained from the
decomposition of plants and animals wastes. It increases the water
holding capacity of the soil. It makes the soil porous and helps in
exchange of gases. It improves soil texture and increases the
number of helpful microbes in the soil.
Fertilisers: They are chemical substances which are rich in
particular nutrients. Fertilisers are produced in factories. Urea,
ammonium sulphate, super phosphate and potash are some well
known fertilisers which provide the plants with NPK (Nitrogen,
Phosphorous, and Potassium). Soil testing is done to find out the
nutrients required for the soil

How will you proceed?
1. Select three seedlings of equal size of moong or gram.
2. Take three empty pots and mark them A, B, C.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
fefefefefew sw sw sw sw seeeeeeeeeedddddlllllininininingggggs os os os os of mof mof mof mof moooooonnnnng/gg/gg/gg/gg/grrrrram oam oam oam oam or anr anr anr anr anyyyyy
ooooottttthhhhheeeeer cr cr cr cr cooooommommommommommonnnnnllllly oy oy oy oy occuccuccuccuccurrrrrinininining pg pg pg pg plllllanananananttttts, 3 ss, 3 ss, 3 ss, 3 ss, 3 smalmalmalmalmallllll
pppppooooottttts ws ws ws ws wiiiiittttth sh sh sh sh soooooililililil , man, man, man, man, manuuuuurrrrre ane ane ane ane and ud ud ud ud urrrrreeeeea .a .a .a .a .

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.1.1Y 8.1.1Y 8.1.1Y 8.1.1Y 8.1.1
DDDDDo po po po po plllllanananananttttts ns ns ns ns neeeeeeeeeed mand mand mand mand manuuuuurrrrreeeees ans ans ans ans anddddd
fefefefeferrrrrtttttilililililiiiiissssseeeeers frs frs frs frs fooooor br br br br beeeeetttttttttteeeeer gr gr gr gr grrrrrooooowwwwwttttthhhhh?????
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3. To pot ‘A’ add a little amount of soil mixed with a
little cow dung manure.

4. To pot ‘B’ put the same amount of soil mixed with
few crystals of urea.

5. Take the same amount of soil in pot ‘C’ without
adding anything.

6. Now plant the seedlings in them and pour the same
amount of water in each pot.

7. Keep them in a safe open place and water them daily.
8. After 7 to 10 days observe their growth.

Fig.8.1.1 Effect of manures and
fertilisers on plant growth

A B C

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. Plants in all the pots do not show similar growth.

2. Plants in pots A and B show  faster growth

compared to plant in pot C.

3. Compare the growth of plants in pots A and B.

4. Manures improve the soil texture and water

Soil mixed
with manure

Soil mixed with
fertilisers

Soil

Crop Production and Management
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Ask the farmers which fertilisers

they are using for which crops.
2. When do the farmers add manures

and fertilisers during agricultural
activities and why?

holding capacity and  make the soil well-aerated

which facilitates the healthy growth of plants.

NNNNNooooottttteeeeesssss



8.2 MICROORGANISMS: FRIEND AND FOES

How will you proceed?
1. Collect some moist soil from the field in a beaker.
2. Add water to it and let the soil particles settle down.
3. Take a drop of water from the beaker and place it

on a clean glass slide.
4. Put a cover slip over it and observe under the

microscope. Are you able to see any moving
organisms?

5. Now, prepare another slide in the same way by
placing a drop of pond water on it. You can collect
water in a beaker from the pond  in your locality.

Microorganisms can survive in a wide range of environmental
conditions such as soil, water, hot springs, ice cold waters,
saline water, deserts, decomposing bodies, etc. and even in
volcanic eruptions. They are also present inside the body of
animals including humans.

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.2.1Y 8.2.1Y 8.2.1Y 8.2.1Y 8.2.1
WWWWWhhhhheeeeerrrrre de de de de dooooo
mmmmmicricricricricroooooooooorrrrrggggganananananiiiiisssssmmmmms ls ls ls ls liiiiivvvvveeeee?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
BBBBBeeeeeaaaaakkkkkeeeeers, mors, mors, mors, mors, moiiiiissssst st st st st soooooililililil ,,,,,
pppppooooonnnnnd wd wd wd wd waaaaattttteeeeerrrrr, t, t, t, t, tap wap wap wap wap waaaaattttteeeeerrrrr,,,,,
ggggglllllaaaaassssss ss ss ss ss slllllididididideeeees, ds, ds, ds, ds, drrrrroooooppppppepepepepers,rs,rs,rs,rs,
cccccooooovvvvveeeeer sr sr sr sr slllllipipipipips, bs, bs, bs, bs, brrrrrususususushhhhh,,,,,
ssssscccccalpelalpelalpelalpelalpel an an an an and md md md md micricricricricrooooossssscccccooooopepepepepe.....
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Fig.8.2.1 (a) Two Algae

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

The slides show tiny organisms. Does it mean that

water and soil are always full of microorganisms?

Do they have any significance?

 Fig. 8.2.1 (b) Two types of Protozoa

Chlamydomonas  Spirogyra

Flagella

Cell wall

Nucleus

Cup shaped
chloroplast

Paramecium

Cilia

Cell
Membrane

Nucleus

Cytoplasm

Amoeba

Food vacuole
Cell
membrane

Nucleus Pseudopodia
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Pull out any leguminous plant, such as pea

and beans, from the field. Carefully look at
the roots of these plants. You will find some
nodules. Take one nodule and crush it on a
glass slide and stain it with a suitable
stain. Observe it under the microscope.
Does it show any organisms? What are these?
Do they have any significance?

2. Scrap the surface of a leaf or a stone from a
pond with the help of a scalpel and place
the material thus obtained on a slide. Put a
drop of water on it and observe under the
microscope. Try to identify the organisms
present by comparing them with the figures
given in your book.

Microorganisms: Friend and Foes
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Sl.No. Food Items Kind of Role and whether
microorganism beneficial or harmful

1. Curd Bacteria Converts and
(Lactobacillus) curdles the milk

into curd, beneficial

2. Spoiled food Bacteria Poisoning, harmful

3.

4.

5.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSStttttalalalalale  be  be  be  be  brrrrreeeeeaaaaaddddd, cu, cu, cu, cu, currrrrddddd,,,,,
ssssspppppoooooililililileeeeed fd fd fd fd fooooooooooddddd, r, r, r, r, roooootttttttttteeeeennnnn
fffffrrrrruiuiuiuiuittttts, pes, pes, pes, pes, petttttrrrrri di di di di diiiiissssshhhhh,,,,,
ssssslllllididididideeeees, cs, cs, cs, cs, cooooovvvvveeeeer sr sr sr sr slllllipipipipipsssss
ananananand  md  md  md  md  micricricricricrooooossssscccccooooopepepepepe.....

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.2.2Y 8.2.2Y 8.2.2Y 8.2.2Y 8.2.2
AAAAArrrrre me me me me micricricricricroooooooooorrrrrggggganananananiiiiisssssmmmmms ans ans ans ans an
inininininttttteeeeegggggrrrrral pal pal pal pal pararararart ot ot ot ot of of of of of ouuuuur lr lr lr lr liiiiifefefefefe?????

How will you proceed?
1. Identify the food items or products at your home

which are suspected to contain microorganisms. You
can take the help of your teacher.

2. Collect these items.
3. Now, with the help of your teacher, try to find out

— the type of microorganisms present in each food
item.

— the role played by microorganisms in each of
them.

— whether it is harmful or not?
Tabulate your findings in the table given below (Two
examples are already given).
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Take some curd and divide it into three

parts. Mix one part thoroughly to 250 mL
of each of the following: warm milk,
boiling milk and cold milk. Observe each
mixture after 4 to 6 hours. Note down the
observation and try to explain the reasons.

2. Can you tell what happens if you add a
little curd to warm milk without mixing
it well?

3. Take a slice of bread and cut it into three
pieces. Heat one piece till it becomes dry
and keeps it on a dry plate. Now place the
second piece in an airtight container and
third in an open and moist plate. Leave
them undisturbed for 3 to 4 days. Observe
the difference and find out the reasons.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????
Microorganisms play an important role in our lives.

Some of them are beneficial and some are harmful.

Microorganisms: Friend and Foes
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Fermentation is a process of conversion of sugar into
alcohol. For this process, microorganisms are used
on a large scale in different industries.

How will you proceed?
1. Fill 2/3rd of a test tube with warm water.
2. Add a teaspoon of sugar in it and dissolve.
3. Now put half a spoon of yeast

powder to this sugar solution
of the test tube. Smell the
solution.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A tA tA tA tA teeeeessssst tt tt tt tt tuuuuubbbbbeeeee, w, w, w, w, waaaaattttteeeeerrrrr,,,,,
sssssuuuuugggggararararar, y, y, y, y, yeeeeeaaaaassssst pt pt pt pt pooooowdwdwdwdwdeeeeerrrrr,,,,,
alumalumalumalumaluminininininum fum fum fum fum foooooil oil oil oil oil or cr cr cr cr cooooottttttttttooooonnnnn.....

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.2.3Y 8.2.3Y 8.2.3Y 8.2.3Y 8.2.3
WWWWWhahahahahat it it it it is ts ts ts ts thhhhhe re re re re rooooollllle oe oe oe oe offfff
mmmmmicricricricricroooooooooorrrrrggggganananananiiiiisssssmmmmms ins ins ins ins in
fefefefeferrrrrmmmmmeeeeennnnntttttaaaaatttttiiiiiooooonnnnn ?????

Fig.8.3.1
Action of yeast
on sugar solution

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

After fermentation, the sugar solution smells different.

This smell is due to the action of yeast on sugar solution.

Yeast converts sugar into alcohol and carbon dioxide.

4. Thereafter, cover the test tube
with alumnium foil or plug its
mouth with the cotton.

5. Leave the tube in a warm
place for four to five hours.

Cotton

Test
tube

Yeast

Warm
water

6. Now uncover the tube and smell the solution.
7. Did you find any difference in the smell of the

solution? Can you relate this smell to that of any
other item?
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Take a plastic bottle and put two teaspoons

sugar and half a teaspoon of  yeast powder in
it. Fill half of bottle with warm water.
Now fix the balloon (deflated) onto the mouth
of the bottle. Observe after half an hour. Are
you  surprised to see the result?

2. Take 100 g flour and add some sugar and
yeast powder in it. Make soft dough by
adding warm water and cover it. Leave it
for a few hours in a warm place. Now observe
the swollen dough.

NotesNotesNotesNotesNotes

Microorganisms: Friend and Foes



Fig.8.3.1 A thread tied with a small polythene
bag hanging from the clamp

Nylon
thread

Marbles

8.3 SYNTHETIC FIBRES AND PLASTICS

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
IIIIIrrrrrooooon sn sn sn sn stttttanananananddddd, cl, cl, cl, cl, clamamamamamppppp, c, c, c, c, cooooottttttttttooooonnnnn
ttttthhhhhrrrrreeeeeaaaaaddddd, w, w, w, w, weeeeeighighighighighttttts os os os os or marr marr marr marr marbbbbbllllleeeees,s,s,s,s,
ananananany oy oy oy oy ottttthhhhheeeeer avr avr avr avr availailailailailaaaaabbbbbllllle te te te te thhhhhrrrrreeeeeaaaaaddddd,,,,,
pppppooooolllllyyyyyttttthhhhheeeeennnnne be be be be baaaaaggggg.....

ACACACACACTIVITTIVITTIVITTIVITTIVITY 8.3.1Y 8.3.1Y 8.3.1Y 8.3.1Y 8.3.1
DDDDDo alo alo alo alo all tl tl tl tl thhhhhrrrrreeeeeaaaaaddddds havs havs havs havs haveeeee
ttttthhhhhe se se se se samamamamame se se se se stttttrrrrreeeeennnnngggggttttthhhhh?????

How will you proceed?
1. Take an iron stand with a clamp.
2. Tie a cotton thread of about 30 cm length so that it

hangs freely from the clamp.
3. At the free end of the thread,

tie a small polythene bag.
4. Place the weights or marbles

gently one by one into
the bag, till the thread
breaks.
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Sl.No. Types of Thread Total weight or number of marbles
required to break the thread

1.

2.

3.

4.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

The weights/number of marbles required to break  the

thread indicate the strength of the fibre. Which

thread/fibre did you observe to be strongest?

5. Note the weights, or number of marbles required to
break the cotton thread and record it in the table
given below.

6. Repeat steps 1 to 5 with different types of available
threads of same thickness and record your
observations in the table given below.

NNNNNooooottttteeeeesssss

Synthetic Fibres and Plastics
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ACACACACACTIVITTIVITTIVITTIVITTIVITY 8.3.2Y 8.3.2Y 8.3.2Y 8.3.2Y 8.3.2
DDDDDoooooeeeees ts ts ts ts thhhhhe se se se se syyyyynnnnnttttthhhhheeeeetttttic fic fic fic fic faaaaabbbbbrrrrric aic aic aic aic abbbbbsssssooooorrrrrb tb tb tb tb thhhhhe se se se se samamamamameeeee
amoamoamoamoamounununununt ot ot ot ot of wf wf wf wf waaaaattttteeeeer ar ar ar ar as ts ts ts ts thhhhhe ne ne ne ne naaaaatttttuuuuurrrrral fal fal fal fal faaaaabbbbbrrrrricicicicic?????

How will you proceed?
1. Take two beakers and fill them with equal amounts

of water using a measuring cylinder (else, graduated
beakers may be used).

2. Soak the cotton cloth and nylon cloth in these
beakers separately for 5 minutes each.

3. Take the cloth pieces out of beakers and spread them
in the Sun. Note the time taken by each cloth for
drying.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
10  cm × 10 cm p10  cm × 10 cm p10  cm × 10 cm p10  cm × 10 cm p10  cm × 10 cm piiiiieeeeeccccce oe oe oe oe of cf cf cf cf cooooottttttttttooooon clon clon clon clon clottttthhhhh,,,,,
10 cm × 10 cm  p10 cm × 10 cm  p10 cm × 10 cm  p10 cm × 10 cm  p10 cm × 10 cm  piiiiieeeeeccccce oe oe oe oe of nf nf nf nf nyyyyylololololon clon clon clon clon clottttth  oh  oh  oh  oh  orrrrr
ananananany oy oy oy oy ottttthhhhheeeeer sr sr sr sr syyyyynnnnnttttthhhhheeeeetttttic cloic cloic cloic cloic clottttthhhhh, m, m, m, m, meeeeeaaaaasssssuuuuurrrrrinininininggggg
cccccyyyyylllllininininindddddeeeeerrrrr, 2 b, 2 b, 2 b, 2 b, 2 beeeeeaaaaakkkkkeeeeers, wrs, wrs, wrs, wrs, waaaaattttteeeeerrrrr.....

Fig.8.3.2 Different fibres absorb
different amount of water

Water

Cotton
cloth

Synthetic
fibre
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4. Note the volume of water that remains in the two
beakers using the measuring cylinder

5. Which fabric absorbed more amount of water?
6. Which fabric dried faster?

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Try the above activity using polyester, silk,

terylene and acrylic cloth.
2. What  fabric is used in umbrellas and why?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Synthetic fabrics absorb lesser quantity of water as

compared to cotton fabric and  that is why they dry

faster than the cotton fabric.

NNNNNooooottttteeeeesssss

Synthetic Fibres and Plastics



How will you proceed?
1. Take each of the given materials and beat them with

a hammer one by one.
2. What do you observe?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
CCCCCoooooppppppepepepeper wr wr wr wr wiririririreeeee , c, c, c, c, coooooal pal pal pal pal piiiiieeeeeccccceeeee ,,,,,
pepepepepennnnncil lcil lcil lcil lcil leeeeeaaaaaddddd, zin, zin, zin, zin, zinccccc
gggggrrrrranananananuuuuullllleeeees, alums, alums, alums, alums, aluminininininumumumumum
wwwwwiririririre ane ane ane ane and hammd hammd hammd hammd hammeeeeerrrrr.....

8.4 MATERIALS: METALS AND NON-METALS

ACACACACACTIVITTIVITTIVITTIVITTIVITY 8.4.1Y 8.4.1Y 8.4.1Y 8.4.1Y 8.4.1
WWWWWhahahahahat hapt hapt hapt hapt happepepepepens wns wns wns wns whhhhheeeeennnnn
mamamamamattttteeeeerrrrrialialialialials ars ars ars ars areeeee
hammhammhammhammhammeeeeerrrrreeeeeddddd?

When materials are hammered, some of them break up into
smaller pieces whereas the others spread into the sheets. On
this basis, we can classify materials into metals and non-metals.
Materials which break up into pieces are non-metals whereas
the others which spread into thin sheets are metals.

Fig.8.4.1 Beating a piece of wire by a hammer

Lead

Coal

Copper wire

Hammer
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Sl.No. Object Observations Metal /
Non- metal

1. Copper wire Gets flattened Metal
into a strip

2. Coal piece

3.

4.

5.

6.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. Materials like copper and zinc can be spread into

sheets when hammered. Thus, they are metals.

2. Materials like coal and pencil lead break up

into pieces when hammered.Thus, they are

non- metals.

3. This property of metals by which they can be

beaten into thin sheets is known as malleability.

3. Write your observations in the table given below.

Materials: Metals and Non-metals
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.4.2Y 8.4.2Y 8.4.2Y 8.4.2Y 8.4.2
Do all materialsDo all materialsDo all materialsDo all materialsDo all materials
cccccooooonnnnnddddduct eluct eluct eluct eluct eleeeeectctctctctrrrrriciiciiciiciicittttty?y?y?y?y?

How will you proceed?
1. Take a circuit board assembly.
2. Place one of the above materials, which are to be

tested for coductivity under the tap key.
3. Push the key so that the circuit gets completed.
4. Does the bulb start glowing ?
5. Test the other materials in a similar manner and

record your observations in the given table.

Sl.No. Materials Good/Poor conductor

1. Iron nail

2.

3.

4.

5.

Fig.8.4.2 Testing good conductors and poor conductors

Dry cell KeyBulb

Iron nail

Dry cell KeyBulb

Sulphur roll

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSSuuuuulplplplplphhhhhuuuuur rr rr rr rr rooooollllllllll , cir, cir, cir, cir, circuicuicuicuicuittttt
bbbbboooooararararard ad ad ad ad asssssssssseeeeemmmmmbbbbblllllyyyyy, c, c, c, c, coooooppppppepepepeperrrrr
ssssstttttrrrrripipipipip, ir, ir, ir, ir, irooooon nn nn nn nn nailailailailail , a p, a p, a p, a p, a piiiiieeeeeccccceeeee
ooooof cf cf cf cf coooooalalalalal, alum, alum, alum, alum, aluminininininum wum wum wum wum wiririririreeeee.....
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1 . Metals allow the electric current to pass

through them and are called conductors. Non-

metals do not allow the electric current to pass

through them and are called poor conductors.

2. Materials like copper wire and iron nail are good

conductors of  electricity.

3. Materials like sulphur roll and coal are poor

conductors of  electricity.

NNNNNooooottttteeeeesssss

Materials: Metals and Non-metals
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.4.3Y 8.4.3Y 8.4.3Y 8.4.3Y 8.4.3
HoHoHoHoHow ww ww ww ww wililililill yl yl yl yl yooooou tu tu tu tu teeeeesssssttttt
wwwwwhhhhheeeeettttthhhhheeeeer rr rr rr rr rususususust it it it it isssss
aaaaacidcidcidcidcidic oic oic oic oic or br br br br baaaaasssssicicicicic?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
RRRRRusususususttttt, l, l, l, l, liiiiitttttmmmmmus pus pus pus pus papeapeapeapeapers(rrs(rrs(rrs(rrs(reeeeeddddd
ananananand bd bd bd bd blululululue), te), te), te), te), teeeeessssst tt tt tt tt tuuuuubbbbbeeeees, ts, ts, ts, ts, twwwwwooooo
wwwwwaaaaatttttch gch gch gch gch glllllaaaaasssssssssseeeees.s.s.s.s.

How will you proceed?
1. Take a pinch of rust in a test tube and try to dissolve

it in a little amount of water.
2. Has the rust mixed completely with water?
3. Shake the mixture well for sometime.
4. Take few drops of the mixture in two separate watch

glasses and test them separately with blue and red
litmus papers.

5. Do you find any change in the colours of the litmus
papers?

6. Do you find red litmus changing to blue?

Fig. 8.4.3 To check the acidic or basic nature of rust

Suspended rust Rust

Red litmus paper
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Rust mixed with water turns red litmus into blue.

Hence, rust is basic. Colour of blue litmus paper does

not change.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Test the nature of dull green
coating found on old copper vessels.

NNNNNooooottttteeeeesssss

Materials: Metals and Non-metals
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.4.4Y 8.4.4Y 8.4.4Y 8.4.4Y 8.4.4
HoHoHoHoHow ww ww ww ww wililililill yl yl yl yl yooooou tu tu tu tu teeeeessssst tt tt tt tt thhhhheeeee
nnnnnaaaaatttttuuuuurrrrre oe oe oe oe of tf tf tf tf thhhhhe ge ge ge ge gaaaaas es es es es evvvvvooooolllllvvvvveeeeeddddd
ooooon bn bn bn bn buuuuurrrrrnnnnninininining og og og og of sf sf sf sf suuuuulplplplplphhhhhuuuuur?r?r?r?r?

sulphur powder in the deflagrating spoon.
2. Heat it over a kerosene burner.
3. What do you observe?
4. Name the gas produced.
5. Take a double mouth flask with a water jet fixed on

its lower mouth.
6. Place one small piece each of red and blue litmus

papers in it and fix it as shown in Fig.8.4.4.

Fig.8.4.4 Burning of sulphur powder

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSSuuuuulplplplplphhhhhuuuuur pr pr pr pr pooooowdwdwdwdwdeeeeerrrrr, k, k, k, k, keeeeerrrrrooooossssseeeeennnnneeeee
bbbbbuuuuurrrrrnnnnneeeeerrrrr, d, d, d, d, deeeeeflflflflflaaaaagggggrrrrraaaaatttttinininininggggg
ssssspppppoooooooooonnnnn, d, d, d, d, dooooouuuuubbbbbllllle moe moe moe moe mouuuuuttttthhhhh
flflflflflaaaaasssssk ank ank ank ank and rd rd rd rd ruuuuubbbbbbbbbbeeeeer cr cr cr cr cooooorrrrrkkkkk
fffffiiiiitttttttttteeeeed wd wd wd wd wiiiiittttth wh wh wh wh waaaaattttteeeeer jr jr jr jr jeeeeettttt,,,,,
llllliiiiitttttmmmmmus pus pus pus pus papeapeapeapeaper sr sr sr sr stttttrrrrripipipipips.s.s.s.s.

Double
mouth flask

Blue litmus
paper
Red litmus
paper

Beaker

Deflagrating
spoon

Rubber cork

How will you proceed?
1. Take small amount of
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7. Lower the deflagrating spoon with burning sulphur
into the flask.

8. Do you see water rushing in through the jet?
9. What may be the possible reason?

10. Did you observe any change in colour in the litmus
papers?

WWWWWhahahahahat yt yt yt yt yooooou havu havu havu havu have le le le le leeeeearararararnnnnnttttt?????

Sulphur on burning forms sulphur dioxide which is

acidic in nature.

NNNNNooooottttteeeeesssss

Materials: Metals and Non-metals
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.4.5Y 8.4.5Y 8.4.5Y 8.4.5Y 8.4.5
TTTTTo to to to to teeeeessssst tt tt tt tt thhhhhe ne ne ne ne naaaaatttttuuuuurrrrre oe oe oe oe of sf sf sf sf sooooolululululutttttiiiiiooooon fn fn fn fn fooooorrrrrmmmmmeeeeeddddd
wwwwwhhhhheeeeen man man man man magggggnnnnneeeeesssssium rium rium rium rium reeeeeaaaaactctctctcts ws ws ws ws wiiiiittttth wh wh wh wh waaaaattttteeeeerrrrr.....

How will you proceed?
1. Take a small piece of magnesium ribbon.
2. Clean its surface with sand paper.
3. Put it in a test tube and add few mL of water.
4. Put a piece of red litmus paper in it.
5. Heat the test tube over a gentle flame for few minutes.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
MMMMMaaaaagggggnnnnneeeeesssssium rium rium rium rium ribibibibibbbbbbooooonnnnn, a p, a p, a p, a p, a pair oair oair oair oair of tf tf tf tf tooooonnnnngggggs,s,s,s,s,
bbbbbeeeeeaaaaakkkkkeeeeerrrrr, c, c, c, c, cooooottttttttttooooonnnnn, r, r, r, r, reeeeed and and and and and bd bd bd bd blululululue le le le le liiiiitttttmmmmmususususus
pppppapeapeapeapeapers, krs, krs, krs, krs, keeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr.....

Fig.8.4.5 Determining the nature of solution

Kerosene burner

Red litmus paper

Magnesium
ribbon

Test tube
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. Magnesium reacts with water to form magnesium

hydroxide and hydrogen gas is liberated.

2. Magnesium hydroxide is basic in nature.

3. Thus, Magnesium reacts with water to form a

basic solution which turns red litmus to blue.

6. Do you observe any change in the colour of litmus
paper? You would have seen that the litmus paper
turns blue.

NNNNNooooottttteeeeesssss

Materials: Metals and Non-metals
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.4.6Y 8.4.6Y 8.4.6Y 8.4.6Y 8.4.6
WWWWWhahahahahat hapt hapt hapt hapt happepepepepens wns wns wns wns whhhhheeeeennnnn
zinzinzinzinzinc rc rc rc rc reeeeeaaaaactctctctcts ws ws ws ws wiiiiittttth hh hh hh hh hooooottttt
wwwwwaaaaattttteeeeer?r?r?r?r?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
TTTTTeeeeessssst tt tt tt tt tuuuuubbbbbeeeees, ss, ss, ss, ss, smalmalmalmalmall pl pl pl pl piiiiieeeeeccccceeeeesssss
ooooof zinf zinf zinf zinf zinccccc , r, r, r, r, reeeeed ld ld ld ld liiiiitttttmmmmmususususus
pppppapeapeapeapeaperrrrr, k, k, k, k, keeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr.....

How will you proceed?
1. Take a small piece of zinc in a test tube.
2. Add about 2 mL of water to it.
3. Put a piece of red litmus paper into it.
4. Wait for a few minutes.
5. Do you see any change in the colour of the red litmus

paper? You would observe that there is no colour
change.

6. Heat the test tube on a gentle flame of the kerosene
burner for few minutes.

Test tube

Water

Zinc

Fig.8.4.6 Reaction of zinc with
hot water

(a)

Kerosene
burner

Zinc
Red litmus paper

Test tube

(b)
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat this activity using an iron strip.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Zinc reacts with water on heating to form a basic

solution.

7. Is there any change in the colour of the red litmus
paper? You would observe that the red litmus paper
turns blue.

NNNNNooooottttteeeeesssss

Materials: Metals and Non-metals
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How will you proceed?
1. Take small samples of the above materials in different

test tubes and label them as A, B, C, D, E and F.
2. Add few of drops dil. HCl to each test tube.
3. Do you observe reaction taking place in all the test tubes?
4. Heat the test tubes in which there is no reaction in cold. 
5. If a reaction takes place, then bring a burning

matchstick near the mouth of the test tube.
6. What do you observe?
7. Do you observe that the reaction took place in some

of the test tubes and the flame of the match stick
goes off with pop sound.

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.4.7Y 8.4.7Y 8.4.7Y 8.4.7Y 8.4.7
HoHoHoHoHow dw dw dw dw do mo mo mo mo meeeeetttttalalalalals ans ans ans ans anddddd
nnnnnooooonnnnn-m-m-m-m-meeeeetttttalalalalals rs rs rs rs reeeeeaaaaact wct wct wct wct wiiiiittttthhhhh
dddddiluiluiluiluiluttttte he he he he hyyyyydddddrrrrrooooochchchchchlololololorrrrric aic aic aic aic acidcidcidcidcid?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
DDDDDiluiluiluiluiluttttte he he he he hyyyyydddddrrrrrooooochchchchchlololololorrrrric aic aic aic aic acidcidcidcidcid,,,,,
ttttteeeeessssst tt tt tt tt tuuuuubbbbbeeeees, mas, mas, mas, mas, magggggnnnnneeeeesssssiumiumiumiumium,,,,,
alumalumalumalumaluminininininiumiumiumiumium, ir, ir, ir, ir, irooooonnnnn, c, c, c, c, coooooppppppepepepeperrrrr,,,,,
sssssuuuuulplplplplphhhhhuuuuur pr pr pr pr pooooowdwdwdwdwdeeeeerrrrr, char, char, char, char, charcccccoooooalalalalal
ananananand  kd  kd  kd  kd  keeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr.....

Fig.8.4.7 Reaction of metal and non-metal with
dilute hydrochloric acid

Magnesium

Aluminium

Copper

Iron

Dilute hydrochloric acid

Kerosene
burner
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Test tube Metal/Non-metal Reaction with dilute
hydrochloric acid

At room temperature Warm

A Magnesium (ribbon)

B Aluminium (foil)

C Iron ( filings)

D Copper ( wire )

E Charcoal  ( powder)

F Sulphur  ( powder)

8. Which gas do you think is coming out during the
reaction?

9. Repeat the above steps and record your observations
for each of the materials in the table given below.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. Some metals like magnesium, aluminum and iron

react with dil.HCl to produce hydrogen gas

whereas less reactive metals like copper and

non-metals do not react with dil.HCl.

2. Metals like magnesium and aluminum react with

dil.HCl at room temperature whereas iron reacts

on heating.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat this activity with dil.H

2
SO

4

with the same samples and record
your observations in a table.

Materials: Metals and Non-metals
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How will you proceed?
1. Place 3-4 pallets of solid sodium hydroxide in a test

tube.
2. Add a small amount of water into it to prepare a

solution of sodium hydroxide.
3. Drop a piece of aluminum foil in this solution.

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.4.8Y 8.4.8Y 8.4.8Y 8.4.8Y 8.4.8
DDDDDoooooeeeees alums alums alums alums aluminininininum rum rum rum rum reeeeeaaaaactctctctct
wwwwwiiiiittttth a bh a bh a bh a bh a baaaaassssseeeee?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSSooooolllllid sid sid sid sid sooooodddddium hium hium hium hium hyyyyydddddrrrrroooooxxxxxididididideeeee ,,,,,
ttttteeeeessssst tt tt tt tt tuuuuubbbbbeeeees, alums, alums, alums, alums, aluminininininumumumumum
fffffoooooililililil , k, k, k, k, keeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr.....

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Aluminum reacts with the base (sodium hydroxide)

to form its salt and hydrogen gas is released.

4. Heat the contents on a
flame.

5. Do you observe any gas
evolving from the test tube?

6. Bring a burning match stick
near the mouth of the test
tube. Did it go off with a
pop sound?

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat this activity with zinc and copper.

Fig.8.4.8
Reaction of metal and
non-metal with dilute
hydrochloric acid

Solid sodium
hydroxide

Aluminium
foil

Test
tube

Water

Kerosene
burner
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.4.9Y 8.4.9Y 8.4.9Y 8.4.9Y 8.4.9
WWWWWhahahahahat hapt hapt hapt hapt happepepepepens wns wns wns wns whhhhheeeeen mn mn mn mn meeeeetttttalalalalals ars ars ars ars are ie ie ie ie immmmmmmmmmeeeeersrsrsrsrseeeeeddddd
in tin tin tin tin thhhhhe se se se se salalalalalt st st st st sooooolululululutttttiiiiiooooon on on on on of of of of of ottttthhhhheeeeer mr mr mr mr meeeeetttttalalalalals?s?s?s?s?

How will you proceed?
1. Take copper sulphate solution in two beakers.
2. Put an iron strip in one beaker and a zinc strip in

the other.
3. Do you observe any change in colour of solution?
4. Do you see any deposit formed on the surface of

metal immersed?
5. Repeat the same procedure  for

(i) copper and iron strips with zinc sulphate solution
and

(ii) copper and zinc strips with ferrous sulphate
solution.

6. Record your observations in the table given below.

Sl.No. Metal Salt Change in Deposit Displacement
solution colour of formed of metal occurs/

solution on surface does not occur

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
TTTTTwwwwwo bo bo bo bo beeeeeaaaaakkkkkeeeeers, crs, crs, crs, crs, coooooppppppepepepeperrrrr
sssssuuuuulplplplplphahahahahattttteeeee , zin, zin, zin, zin, zinc sc sc sc sc suuuuulplplplplphahahahahattttteeeee ,,,,,
fefefefeferrrrrrrrrrooooous sus sus sus sus suuuuulplplplplphahahahahattttteeeee , zin, zin, zin, zin, zinccccc ,,,,,
iririririrooooonnnnn , c, c, c, c, coooooppppppepepepeper sr sr sr sr stttttrrrrripipipipips.s.s.s.s.

A more reactive metal displaces
the less reactive  metal from its
salt solution. No reaction will take
place when less reactive metal is
immersed in the salt solution of
more reactive metal

Materials: Metals and Non-metals
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

The more reactive metals like zinc or iron displace

the less reactive metal like copper.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Arrange the above metals in the

decreasing order of their reactivity.
2. Which is the most reactive metal?
3. Which is the least reactive metal?

NNNNNooooottttteeeeesssss



8.5 COMBUSTION AND FLAME

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.5.1Y 8.5.1Y 8.5.1Y 8.5.1Y 8.5.1
AAAAArrrrre ale ale ale ale all sl sl sl sl suuuuubbbbbssssstttttanananananccccceeeees ars ars ars ars aroooooununununund usd usd usd usd us
cccccooooommmmmbbbbbususususustttttibibibibibllllleeeee ?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSStttttrrrrraw, maaw, maaw, maaw, maaw, matttttchchchchchssssstttttickickickickick , w, w, w, w, wooooooooooddddd, p, p, p, p, papeapeapeapeaperrrrr, ir, ir, ir, ir, irooooonnnnn
nnnnnailailailailail , s, s, s, s, stttttooooonnnnne pe pe pe pe piiiiieeeeeccccceeeee , g, g, g, g, glllllaaaaassssss, chars, chars, chars, chars, charcccccoooooalalalalal, a p, a p, a p, a p, a pairairairairair
ooooof tf tf tf tf tooooonnnnngggggs, a gs, a gs, a gs, a gs, a glllllaaaaassssss rs rs rs rs roooooddddd, k, k, k, k, keeeeerrrrrooooossssseeeeennnnne be be be be buuuuurrrrrnnnnneeeeerrrrr.....

How will you proceed?
1. Light the kerosene burner.
2. Using a pair of tongs, hold

a piece of straw over the
flame.

3. What happens to the straw?

Fig.8.5.1 Distinguishing combustible and
non-combustible substances

When a substance reacts
with oxygen to give off heat
and, light either as a flame
or as a glow, this chemical
process, is known as
combustion.

Kerosene
burner

Straw
Iron nail
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4. Record your observations in the table given below.
5. Repeat the above procedure with other materials and

record your observations in the table given below.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1 . Substances like wood, paper, straw, etc. burn

rapidly in oxygen to give out heat and light and

are combustible substances.

2. Substances like stone and glass do not produce

heat and light when heated in oxygen and are

non-combustible substances.

Sl.No. Material Combustible Non-combustible

1. Straw

2.

3.

4.

5.

6.
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY  8.5.2Y  8.5.2Y  8.5.2Y  8.5.2Y  8.5.2
IIIIIs air ns air ns air ns air ns air neeeeeccccceeeeessssssssssararararary fy fy fy fy fooooorrrrr
cccccooooommmmmbbbbbususususustttttiiiiiooooonnnnn ?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
CCCCCananananandddddllllleeeee , ma, ma, ma, ma, matttttch bch bch bch bch boooooxxxxx, b, b, b, b, belelelelellllll
jjjjjararararar, t, t, t, t, twwwwwo wo wo wo wo woooooooooodddddeeeeen bn bn bn bn blololololocks,cks,cks,cks,cks,
ggggglllllaaaaassssss ps ps ps ps plllllaaaaattttteeeee .....

How will you proceed?
1. Fix a candle on a table and light it.
2. Keep the bell jar over the candle so that it rests on

two wooden blocks and air can enter the bell jar.
3. What happens to the flame?
4. Remove the wooden blocks and allow the bell jar to

rest on table. Observe the flame of the candle.
5. Now cover the open end of the bell jar with a glass

plate. What is the effect on the flame?

Fig.8.5.2 Experiment to show that
air is essential for burning

Wooden block

Bell
jar

Combustion and Flame
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1 . The candle burns freely when air can enter the

bell jar from below. In this way, hot air escapes from

the top and fresh air enters from the bottom.

2. The flame of the candle flickers and produces smoke

when sufficient air does not enter into the flask.

3. The flame goes off when the bell jar is covered

completely as fresh air is not available.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Take a piece of burning wood or charcoal on

an iron plate and cover it with a glass
tumbler. Observe what happens to the
burning wood or charcoal?

2. Can you now explain why blankets are
wrapped around the person, whose clothes
catch fire?



217

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
TTTTTwwwwwo po po po po papeapeapeapeaper cur cur cur cur cuppppps,s,s,s,s,
cccccananananandddddllllleeeee , ma, ma, ma, ma, matttttchchchchch
bbbbboooooxxxxx, w, w, w, w, waaaaattttteeeeerrrrr.....

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY  8.5.3Y  8.5.3Y  8.5.3Y  8.5.3Y  8.5.3
CCCCCan wan wan wan wan we he he he he heeeeeaaaaat wt wt wt wt waaaaattttteeeeer in ar in ar in ar in ar in a
pppppapeapeapeapeaper cur cur cur cur cup op op op op ovvvvveeeeer a cr a cr a cr a cr a cananananandddddllllleeeee
flflflflflamamamamame we we we we wiiiiittttthhhhhooooouuuuut bt bt bt bt buuuuurrrrrnnnnninininining ig ig ig ig ittttt?????

How will you proceed?
1. Hold an empty paper cup over a burning candle

flame. What happens to the paper cup? (plastic
coated paper cup should not be used).

2. Fill the other paper cup with 50 mL water and heat
it over the flame. What happens to this paper cup?

3. Do you feel that the water in  the cup becomes hot?

Fig.8.5.3 Heating water in a paper cup

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Try to boil water in a paper cup

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. The water in the paper cup absorbs the heat and

the ignition temperature of paper is not reached.

2. Substances burn only if they attain their ignition

temperature.

Paper
cup

Combustion and Flame
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WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
CCCCCananananandddddllllleeeee , ma, ma, ma, ma, matttttchchchchchbbbbboooooxxxxx,,,,,
cccccoooooppppppepepepeper tr tr tr tr tuuuuubbbbbe oe oe oe oe offfff
apapapapapppppprrrrroooooxxxxxiiiiimamamamamatttttelelelelelyyyyy
5 cm l5 cm l5 cm l5 cm l5 cm leeeeennnnngggggttttth anh anh anh anh anddddd
3 mm d3 mm d3 mm d3 mm d3 mm diamiamiamiamiameeeeettttteeeeerrrrr, g, g, g, g, glllllaaaaassssssssss
ssssslllllididididideeeee , p, p, p, p, pair oair oair oair oair of tf tf tf tf tooooonnnnngggggs,s,s,s,s,
ttttthin chin chin chin chin coooooppppppepepepeper wr wr wr wr wiririririreeeee.....

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.5.4Y 8.5.4Y 8.5.4Y 8.5.4Y 8.5.4
IIIIIs ts ts ts ts thhhhhe fle fle fle fle flamamamamame he he he he hooooottttt
ttttthhhhhrrrrrooooouuuuughghghghghooooouuuuuttttt?????

How will you proceed?
1. Fix a candle on a stand/

table and light it.
2. Hold a copper tube with

a pair of tongs and
introduce its one end in
the innermost part of the
flame close to the wick.

3. Bring a lighted match
stick near the other end
of the copper  tube. What
do you observe?

Fig.8.5.4 Detecting
the heat in different
parts of the flame

4. When the candle flame is steady, hold a clean glass
slide horizontally into the middle zone of the flame
for about 10 seconds and remove it. What do you
observe on the slide?

5 Now hold a thin copper wire on the outer region of
the flame for about 30 seconds. What happens to
the wire?

Candle
Copper
tube

Match
stick
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. The inner most part of the flame contains

unburnt wax vapours which rise into the tube

and form  flame on the other part of the tube.

This part of the flame is the coolest part.

2. The middle region of the flame contains unburnt

carbon particles which get deposited on the glass

slide. Partial combustion of wax occurs here.

This part of the flame has higher temperature

than the inner part.

3. The outermost region of the flame is the hottest

region. Here the temperature is high enough to heat

the copper wire strongly and it starts glowing.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. What is the colour of the non-luminous

region of the flame?
2. Which zone of the flame is used by

goldsmiths for melting of gold and silver?

Combustion and Flame



Paramecium

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
PPPPPeeeeerrrrrmanmanmanmanmaneeeeennnnnt st st st st slllllididididideeeees os os os os offfff
AAAAAmomomomomoeeeeebbbbbaaaaa , , , , , PPPPParararararamamamamameeeeeciumciumciumciumcium
ananananand yd yd yd yd yeeeeeaaaaasssssttttt.....
MMMMMicricricricricrooooossssscccccooooopepepepepe .....

8.6 CELL: STRUCTURE AND FUNCTION

Organisms may be unicellular (one celled) or multicellular
(many celled). These cells vary in shape and size based
on their functions.

How will you proceed?
1. Take a permanent slide of Amoeba from the biology

laboratory of your school.

Fig.8.6.1 Observing the permanent slides of Amoeba
and Paramecium

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.6.1Y 8.6.1Y 8.6.1Y 8.6.1Y 8.6.1
HoHoHoHoHow tw tw tw tw to oo oo oo oo obbbbbssssseeeeerrrrrvvvvve e e e e AAAAAmomomomomoeeeeebbbbbaaaaa ,,,,,
PPPPParararararamamamamameeeeecium cium cium cium cium ananananand yd yd yd yd yeeeeeaaaaasssssttttt
ununununundddddeeeeer a mr a mr a mr a mr a micricricricricrooooossssscccccooooopepepepepe?????

2. Study the slide under the
microscope. If required, you can
adjust the view through the knob
present on the microscope.

Amoeba

Food vacuole
Cell
membrane

Nucleus
Pseudopodia

Cilia

Cell
Membrane

Nucleus

Cytoplasm
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3. Now, in a similar way, study the permanent slides
of Paramecium and yeast.

4. Do they have shape similar to Amoeba? If not, what
do they look like?

5. Observe all the slides carefully and draw their
sketches in your notebook.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Observe the permanent slides of nerve

cell, blood cells and muscle cells. Do they
have similar shape or they look different?
How do their shapes help them to carry
out their functions? Find out.

2. Do you know which part of the cell
provides it shape?

3. Try to obtain the information about the
kinds of shapes, other than the above,
which  are found in cells of different
organisms.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

AAAAAmomomomomoeeeeebbbbbaaaaa     does not have any definite shape and looks

irregular. Whereas, PPPPParararararamamamamameeeeeciumciumciumciumcium looks slipper-shaped

and has a definite shape. Yeasts, on the other hand,

may show some bulges on their body. Do you know

what these are? Recall from the activity performed

on yeasts in Class VII.

Cell: Structure and Function



222 Manual of Upper Primary Science Kit

Fig.8.6.2 Cells of  peeled
skin of onion

How will you proceed?
1. Take a fleshy leaf of onion bulb.
2. Peel off the skin from the inner side with the forceps.
3. Place the onion skin in watch glass with water.
4. Now add a few drops of safrinine.
5. Cut a small piece of the peeled onion skin using a

razor blade.
6. Now put a drop of glycerin on a slide and place the

piece of the stained peeled onion skin on it. Make
sure that the peel is not folded.

7. Gently place a cover slip over the peel using a needle.
8. Clean the edges of the cover slip with a blotting paper.
9. Observe the slide under the microscope.

Cell wall

Cytoplasm

nucleus

Cell membrane

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
OOOOOnnnnniiiiiooooonnnnn , s, s, s, s, slllllididididideeeees, cs, cs, cs, cs, cooooovvvvveeeeers lrs lrs lrs lrs lipipipipips,s,s,s,s,
wwwwwaaaaatttttch gch gch gch gch glllllaaaaassssss, ss, ss, ss, ss, saaaaafffffrrrrrinininininininininineeeee
sssssooooolululululutttttiiiiiooooonnnnn , f, f, f, f, fooooorrrrrcccccepepepepeps, gs, gs, gs, gs, glllllyyyyyccccceeeeerrrrrininininin ,,,,,
nnnnneeeeeeeeeedddddllllleeeee , b, b, b, b, brrrrrususususushhhhh, m, m, m, m, micricricricricrooooossssscccccooooopepepepepe ,,,,,
bbbbblololololottttttttttinininining pg pg pg pg papeapeapeapeaper anr anr anr anr and rd rd rd rd razoazoazoazoazorrrrr
bbbbblllllaaaaadddddeeeee .....

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.6.2Y 8.6.2Y 8.6.2Y 8.6.2Y 8.6.2
WWWWWhahahahahat dt dt dt dt do po po po po plllllananananant ct ct ct ct celelelelellllllsssss
lololololooooook lk lk lk lk likikikikikeeeee ?????
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
You can take a fleshy leaf of other plants
and take out their peel to observe the
cells. To observe animal cells you can
make cheek cell preparation .For this
scrap your cheek gently with a tooth pick
and place it on a slide. Stain the
material with methylene blue.
Place a cover slip and then observe under
microscope.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Under the microscope you will find, rectangular

shaped structures arranged like a brick wall.

You will see that each structure is outlined by a  cell

wall and cell membrane and there is a distinct dark

structure – the nucleus within the CCCCCyyyyytttttoooooppppplllllaaaaasssssmmmmm.....

The small structures which look alike are the basic

building blocks of the onion. These structures are

called cells. All other organisms are also made up of

cells. The major difference between a plant cell and

an animal cell is the presence of cell wall in the

plant cell.

Cell: Structure and Function



8.7 REPRODUCTION IN ANIMALS

How will you proceed?
1. Take permanent slide of

Hydra showing budding
and observe under the
microscope.

2. Did you observe any
bulges coming out from
the parent body? What
are these?

Fig.8.7.1 (a) Budding in hydra

3. Now observe the permanent slide of Amoeba under
the microscope.

4. Are you able to see the division of parent cell into
two parts?

5. Draw the diagrams in your notebook and label them.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
 P P P P Peeeeerrrrrmanmanmanmanmaneeeeennnnnt st st st st slllllididididideeeees os os os os offfff
HHHHHyyyyydddddrrrrra a a a a ssssshhhhhooooowwwwwinininining bg bg bg bg buuuuuddddddddddinininininggggg
ananananand d d d d AAAAAmomomomomoeeeeebbbbbaaaaa     ssssshhhhhooooowwwwwinininininggggg
bbbbbinininininararararary fy fy fy fy fiiiiissssssssssiiiiiooooon ann ann ann ann anddddd
cccccooooommmmmpppppoooooununununund md md md md micricricricricrooooossssscccccooooopepepepepe.....

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.7.1Y 8.7.1Y 8.7.1Y 8.7.1Y 8.7.1
HoHoHoHoHow dw dw dw dw doooooeeeees as as as as assssseeeeexxxxxual rual rual rual rual repepepepeprrrrroooooddddductuctuctuctuctiiiiiooooon on on on on occuccuccuccuccur inr inr inr inr in
sssssmalmalmalmalmall anl anl anl anl aniiiiimalmalmalmalmals ss ss ss ss such auch auch auch auch as s s s s HHHHHyyyyydddddrrrrra a a a a anananananddddd
AAAAAmomomomomoeeeeebbbbbaaaaa?????

Hydra

Bud
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Fig.8.7.1 (b) Binary fission in
Amoeba.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Find out other methods of asexual
reproduction found in lower animals.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

HHHHHyyyyydddddrrrrraaaaa     and AAAAAmomomomomoeeeeebbbbbaaaaa     reproduce asexually by the

process of budding and binary fission respectively.

Daughter
amoebae

Dividing
nucleus

Dividing
nucleus

Dividing
cytoplasm

Reproduction in Animals



8.8 FORCE AND PRESSURE

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.8.1Y 8.8.1Y 8.8.1Y 8.8.1Y 8.8.1
HoHoHoHoHow cw cw cw cw can wan wan wan wan we ape ape ape ape appppppllllly a fy a fy a fy a fy a fooooorrrrrccccce oe oe oe oe on an on an on an on an on an obbbbbjjjjjeeeeectctctctct
wwwwwiiiiittttthhhhhooooouuuuut bt bt bt bt brrrrrinininininggggginininining ig ig ig ig it int int int int inttttto po po po po phhhhhyyyyysssssicicicicical cal cal cal cal cooooonnnnntttttaaaaactctctctct
wwwwwiiiiittttth anh anh anh anh anooooottttthhhhheeeeer or or or or obbbbbjjjjjeeeeect ?ct ?ct ?ct ?ct ?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A pA pA pA pA pair oair oair oair oair of bf bf bf bf bar maar maar maar maar magggggnnnnneeeeettttts,s,s,s,s,
ttttthhhhheeeeerrrrrmomomomomocccccooooollllle pe pe pe pe piiiiieeeeeccccceeeee,,,,,
cccccananananandddddllllleeeee, ma, ma, ma, ma, matttttch bch bch bch bch boooooxxxxx,,,,,
cccccooooommmmmbbbbb, t, t, t, t, twwwwwo po po po po plllllaaaaasssssttttticicicicic
ssssstttttrrrrrawawawawaws, ts, ts, ts, ts, twwwwwo peo peo peo peo pennnnncilcilcilcilcilsssss
ananananand a pd a pd a pd a pd a plllllaaaaassssstttttic tic tic tic tic tuuuuubbbbb.....

How will you proceed?
A.  Force between two bar
      magnets:
1. Fix a bar magnet on a

round disc of thick
thermocole sheet with
the help of candle wax.

2. Put this thermocole disc in
a plastic tub filled with water so that it floats on the
surface of water.

3. Now slowly bring the north-pole of another bar
magnet near one end of the floating bar magnet and
see what happens.

4. Now bring the south-pole of the same bar magnet
near the same end of the floating bar magnet and
observe what happens now.

5. Repeat steps (3) and (4) using the same or different
magnets for few more times and draw conclusion
based on your observations.

6. Can you conclude that one magnet exerts force on
the other without having any physical contact?
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Are these forces attractive or repulsive or both
attractive and repulsive?

B. Force between two charged straws:
1. Now take two plastic straws.
2. Rub a plastic straw with a sheet of paper and put

the charged straw over two pencils lying on the
table as shown in Fig.8.8.1.

3. Now rub another straw with a piece of paper and
bring it near the first straw (Make sure that two straws
do not touch each other) and observe what happens.

4. Repeat this activity at least two more times.
Draw conclusion based on your observations.

Fig.8.8.1 Arrangement for
observing the force of
repulsion between two
charged straws

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Observe the objects falling freely towards the
ground. Is there any force acting on the falling
objects? If yes, what type of force is it ? Is it a
contact force or a non- contact force?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Objects experience magnetic or electrostatic forces

without being brought into physical contact.

Pencil Board

Force and Pressure
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How will you proceed?
1. Fill the tray with sand.
2. Fix four pointed nails at

the four corners of a
wooden hard board  piece
in such a manner that
about half length of every
nail remains out equally
on either side. Ensure that
all the pointed ends of the
nails remain on the same
side of the hard board.

3. Keep this arrangement
gently in the sand filled
tray and put gently a body
of about 500 g on the
hardboard (Fig. 8.8.2).

 Fig 8.8.2 Arrangement to show the force
acting on different area

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A pA pA pA pA piiiiieeeeeccccce  oe  oe  oe  oe  of  harf  harf  harf  harf  harddddd
wwwwwoooooooooodddddeeeeen bn bn bn bn boooooararararard  (8 cmd  (8 cmd  (8 cmd  (8 cmd  (8 cm
× 8 cm),× 8 cm),× 8 cm),× 8 cm),× 8 cm),     fffffooooouuuuur idr idr idr idr ideeeeennnnnttttticicicicicalalalalal
nnnnnailailailailails (es (es (es (es (eaaaaach 10 cmch 10 cmch 10 cmch 10 cmch 10 cm
lololololonnnnng) , a bg) , a bg) , a bg) , a bg) , a booooodddddy oy oy oy oy of af af af af abbbbbooooouuuuuttttt
500 g500 g500 g500 g500 g, s, s, s, s, sananananand   and   and   and   and   and  ad  ad  ad  ad  a
ppppplllllaaaaassssstttttic tic tic tic tic trrrrraaaaayyyyy     (15 cm ×(15 cm ×(15 cm ×(15 cm ×(15 cm ×
15 cm).15 cm).15 cm).15 cm).15 cm).

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.8.2Y 8.8.2Y 8.8.2Y 8.8.2Y 8.8.2
HoHoHoHoHow cw cw cw cw can wan wan wan wan we se se se se shhhhhooooow tw tw tw tw thahahahahat ft ft ft ft fooooorrrrrccccce ae ae ae ae actctctctctinininining og og og og onnnnn
a sa sa sa sa smalmalmalmalmalllllleeeeer arr arr arr arr areeeeea ea ea ea ea exxxxxeeeeerrrrrttttts ls ls ls ls lararararargggggeeeeer pr pr pr pr prrrrreeeeessssssssssuuuuurrrrreeeee?????

Iron
nail

Weight

Sand tray
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4. Observe the penetration of the nails of the board in
the sand.

5. Now reverse the side of the wooden hardboard and
again put the same body of 500 g on the hard board.

6. Observe the penetration of the nails of the board in
the sand again.

7. In which case do you find more penetration?
8. Repeat this activity for few more times and draw

conclusion based on your observations.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat the above activity with a brick
and a bed of sand on which different
faces of the brick are kept separately.
In each case also apply impact of a
small hammer from a height of about
25 cm. In which case do you find the
penetration of brick in sand is more and
in which case less?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Same force exerts more  pressure  when  it  acts on

a smaller area.

Force and Pressure



8.9 FRICTION

How will you proceed?
1. Hold the spring balance vertically and observe its

scale carefully.
2. If the pointer of spring balance is not at the zero

mark, then adjust it at zero.
3. Note any two long successive markings on the scale

of the spring balance.
4. Note down the number of small divisions in between

these two long successive markings.
5. Divide the value between these two long successive

markings by the number of divisions between the
two. This is the value of one small division of the
scale of the spring balance.

6. Now with the help of a thread, suspend the given
wooden block from the hook of the spring balance
vertically.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSSppppprrrrrinininining bg bg bg bg balalalalalanananananccccceeeee (s (s (s (s (scccccalalalalaleeeeesssss
in G and N)in G and N)in G and N)in G and N)in G and N),,,,,
G-clG-clG-clG-clG-clamamamamamppppp,,,,, a s a s a s a s a smalmalmalmalmall wl wl wl wl woooooooooodddddeeeeennnnn
bbbbblololololock ock ock ock ock or a sr a sr a sr a sr a smalmalmalmalmall sl sl sl sl stttttooooonnnnneeeee,,,,,
ananananand a pd a pd a pd a pd a piiiiieeeeeccccce oe oe oe oe of tf tf tf tf thhhhhrrrrreeeeeaaaaaddddd.....

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.9.1Y 8.9.1Y 8.9.1Y 8.9.1Y 8.9.1
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou mu mu mu mu meeeeeaaaaasssssuuuuurrrrre te te te te thhhhhe we we we we weeeeeighighighighighttttt
ooooof a gf a gf a gf a gf a giiiiivvvvveeeeen on on on on obbbbbjjjjjeeeeect usct usct usct usct usinininining a sg a sg a sg a sg a sppppprrrrrinininininggggg
bbbbbalalalalalanananananccccceeeee ?????

Spring balance is a device used
for measuring the force acting on
an object. It determines the
weight of an object as an
attractive force exerted by the
earth on the object.
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7. Observe the position of the pointer on the Newton
scale of the spring balance and note its reading.

8. This is the weight of the given wooden block.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

One can use a spring balance to measure the weight

of an object.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
A spring balance basically measures the weight
of the object attached to it. However, the spring
balances usually available in the market are often
calibrated in the units of mass (g/kg).
Such balances show  the  ratio of the weight of an
object to the acceleration due to gravity at the
place of manufacture of the spring balance.
The meaning of  the acceleration due to gravity
will be  discussed in detail in Class IX.

Fig.8.9.1 Measuring the weight of an object using a
spring balance

Spring
balance

Weight

Friction
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AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.9.2Y 8.9.2Y 8.9.2Y 8.9.2Y 8.9.2
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou su su su su shhhhhooooow tw tw tw tw thahahahahat ft ft ft ft frrrrrictictictictictiiiiiooooonnnnn
dddddepeepeepeepeepennnnnddddds us us us us upppppooooon tn tn tn tn thhhhhe ne ne ne ne naaaaatttttuuuuurrrrre oe oe oe oe of tf tf tf tf thhhhheeeee
tttttwwwwwo so so so so suuuuurrrrrfffffaaaaaccccceeeees in cs in cs in cs in cs in cooooonnnnntttttaaaaactctctctct?????

 W W W W Whahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSSunmunmunmunmunmicicicicica sa sa sa sa shhhhheeeeeeeeeettttt, a s, a s, a s, a s, a sanananananddddd
pppppapeapeapeapeaper sr sr sr sr shhhhheeeeeeeeeet ant ant ant ant and a gd a gd a gd a gd a glllllaaaaassssssssss
ssssshhhhheeeeeeeeeet (et (et (et (et (eaaaaach och och och och of sf sf sf sf sizizizizizeeeee
 50 cm × 15 cm), a 50 cm × 15 cm), a 50 cm × 15 cm), a 50 cm × 15 cm), a 50 cm × 15 cm), a
sssssppppprrrrrinininining bg bg bg bg balalalalalanananananccccce(se(se(se(se(scccccalalalalaleeeeesssss
in G anin G anin G anin G anin G and N), wd N), wd N), wd N), wd N), woooooooooodddddeeeeennnnn
bbbbblololololock wck wck wck wck wiiiiittttth a hh a hh a hh a hh a hooooooooookkkkk.....

How will you proceed?
1. Attach the wooden block

to the hook of the spring
balance.

2. Spread the sand paper
sheet on the table and place
the wooden block on it.

3. Try to pull the wooden
block horizontally on the
sand paper sheet first by
applying a small force on the spring balance.

4. What do you observe?
5. Now increase the force gradually on the spring balance

till the block starts sliding.
6. Note the position of the pointer of the spring balance,

when the block just starts
sliding.

Fig.8.9.2 Friction between
two surfaces
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Friction depends upon the nature of the surfaces in

contact. For smooth surfaces, friction is less. For rough

surfaces, friction is more.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat this activity by wrapping the
wooden block first with a sheet of paper
and then with a polythene sheet. Slide
the wooden block every time on the surface
of the same sunmica sheet and compare
the results.

7. Now repeat the steps No.5 and 6 first with sunmica
sheet and then with glass sheet in place of sand
paper.

8. In which case you require more force to slide the
block?

9. In which case you require less force to slide the
block?

10. Draw conclusion based on your observations.

Friction



8.10 SOUND

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY  8.10.1Y  8.10.1Y  8.10.1Y  8.10.1Y  8.10.1
HoHoHoHoHow cw cw cw cw can wan wan wan wan we de de de de diiiiissssstttttinininininggggguiuiuiuiuissssshhhhh
bbbbbeeeeetttttwwwwweeeeeeeeeen a pn a pn a pn a pn a pllllleeeeeaaaaasssssanananananttttt
sssssoooooununununund and and and and and a nd a nd a nd a nd a noooooiiiiissssseeeee?????

How will you proceed?
1. Place 4 to 6 glass tumblers (or bowls) keeping

separation among them.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
Four to six glassFour to six glassFour to six glassFour to six glassFour to six glass
tumblers (or bowls) oftumblers (or bowls) oftumblers (or bowls) oftumblers (or bowls) oftumblers (or bowls) of
sssssamamamamame se se se se sizizizizizeeeee , a m, a m, a m, a m, a meeeeetttttal ral ral ral ral roooooddddd,,,,,
a pea pea pea pea pennnnncilcilcilcilcil , w, w, w, w, waaaaattttteeeeer anr anr anr anr and od od od od onnnnneeeee
mmmmmeeeeetttttalalalalallllllic tic tic tic tic tumumumumumbbbbbllllleeeeer(br(br(br(br(booooowwwwwl).l).l).l).l).

Fig.8.10.1
A typical jaltarang
producing pleasant
sound

2. Fill the tumblers (or bowls) with
water to different levels.

3. Now strike the tumblers (or bowls)
one by one with a pencil
repeatedly (Fig 8.10.1) and feel the
sound produced by each tumbler
(or bowl). What do you observe?

4. What can you say about the
sound produced by each
tumbler ( or bowl) in  Step 3. Is
the sound produced pleasant?

5. Now strike the metallic tumbler
(or bowl) vigoursly using a
metal rod.

6. Is the sound produced pleasant
even now? Glasses

Glass
tumbler

Water

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Some sounds are pleasant and

some are not pleasant.
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Fig.8.10.2 Sound travels through the string

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.10.2Y 8.10.2Y 8.10.2Y 8.10.2Y 8.10.2
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou su su su su shhhhhooooow tw tw tw tw thahahahahat st st st st soooooununununund cd cd cd cd cananananan
tttttrrrrravavavavavel tel tel tel tel thhhhhrrrrrooooouuuuugh a sgh a sgh a sgh a sgh a stttttrrrrrinininining?g?g?g?g?

How will you proceed?
1. Make a small hole at the

bottom of each cup.
2. Tie a string between them

by making knots.

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A sA sA sA sA stttttrrrrrinininining (ag (ag (ag (ag (abbbbbooooouuuuut 10 mt 10 mt 10 mt 10 mt 10 m
lololololonnnnng), tg), tg), tg), tg), twwwwwo po po po po papeapeapeapeaper cur cur cur cur cupppppsssss
ooooor pr pr pr pr plllllaaaaassssstttttic cuic cuic cuic cuic cuppppps os os os os orrrrr
eeeeemmmmmpppppttttty icy icy icy icy ice cre cre cre cre creeeeeam cuam cuam cuam cuam cuppppps.s.s.s.s.

3. Stretch the string between the two cups.
4. Use one cup as receiver and other as mouth piece.
5. Now keeping the string sufficiently stretched ask your

friend to speak from the mouth piece.
6. Try to hear the voice of your friend through the

receiver. Can you hear it clearly [Fig. 8.10.2]?
7. If you are able to hear the sound of your friend through

the receiver then sound has travelled from the mouth
of your friend to your ear through the string only.

8. Try to draw conclusions from this activity.

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

     Sound can travel through a string.

Paper
cup

String

Sound



236 Manual of Upper Primary Science Kit

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A sA sA sA sA slllllinininininkkkkkyyyyy.....

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.10.3Y 8.10.3Y 8.10.3Y 8.10.3Y 8.10.3
HoHoHoHoHow cw cw cw cw can wan wan wan wan we pe pe pe pe prrrrroooooddddducucucucuceeeee
wwwwwavavavavaveeeees uss uss uss uss usinininining a sg a sg a sg a sg a slllllinininininkkkkky?y?y?y?y?

How will you proceed?
1. Hold one end of a slinky lying on a floor.
2. Ask your friend to sit at a distance holding the other

end of the slinky.
3. Let him hold the slinky steadily. Now give lateral (side

way) jerks to the slinky continuously and  observe the
pattern of the disturbances (waves) produced in it.

4. Increase the frequency of the jerks and observe the
pattern.

Fig.8.10.3
A slinky

5. Now give larger jerks to the slinky
and observe the disturbance that
occurs in the slinky from its original
position.

6. When do you see larger disturbance
in the slinky?

7. When do you see smaller
disturbance?

8. Now let the slinky come to rest and
ask your friend to hold it.

9. Give the slinky a jerk along its length
and observe the pattern of the
disturbance produced in it.

10. Now give this kind of jerks continuously
to the slinky and observe the pattern
of the wave produced in it.

11. Draw conclusion based on this
activity.

Slinky
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Different types of waves can be produced in a slinky.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat the above activity using a string.
Can we produce similar type of waves in the
string as observed above in the case of slinky?

NNNNNooooottttteeeeesssss

Sound



8.11 CHEMICAL EFFECTS OF

        ELECTRIC CURRENT

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.11.1Y 8.11.1Y 8.11.1Y 8.11.1Y 8.11.1
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou su su su su shhhhhooooow tw tw tw tw thahahahahattttt
wwwwwaaaaattttteeeeer cr cr cr cr can ban ban ban ban be se se se se spppppllllliiiiitttttttttteeeeed ind ind ind ind intttttooooo
iiiiittttts cs cs cs cs cooooonsnsnsnsnstttttiiiiitttttuuuuueeeeennnnnt elt elt elt elt eleeeeemmmmmeeeeennnnnttttts?s?s?s?s?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
BBBBBelelelelell jl jl jl jl jararararar, r, r, r, r, ruuuuubbbbbbbbbbeeeeer cr cr cr cr cooooorrrrrkkkkk
wwwwwiiiiittttth th th th th twwwwwo so so so so stttttainainainainainllllleeeeessssssssss
sssssttttteeeeeel elel elel elel elel eleeeeectctctctctrrrrrooooodddddeeeees, ws, ws, ws, ws, waaaaattttteeeeerrrrr,,,,,
6 V b6 V b6 V b6 V b6 V baaaaatttttttttteeeeerrrrry (fy (fy (fy (fy (fooooouuuuur dr dr dr dr drrrrryyyyy
cccccelelelelelllllls os os os os of 1.5 V ef 1.5 V ef 1.5 V ef 1.5 V ef 1.5 V eaaaaach inch inch inch inch in
a cell holder),  pluga cell holder),  pluga cell holder),  pluga cell holder),  pluga cell holder),  plug
kkkkkeeeeeyyyyy, c, c, c, c, cooooonnnnnnnnnneeeeectctctctctinininining wg wg wg wg wiririririreeeees,s,s,s,s,
ggggglllllaaaaassssss rs rs rs rs roooooddddd, un, un, un, un, uniiiiivvvvveeeeersrsrsrsrsalalalalal
ininininindddddicicicicicaaaaatttttooooorrrrr, s, s, s, s, sooooodddddiumiumiumiumium
sssssuuuuulplplplplphahahahahattttteeeee , d, d, d, d, drrrrroooooppppppepepepeperrrrr.....

Passage of electric current through
many substances in molten state
causes their decomposition.
This process is called electrolysis.
Electrolysis of water can be carried
out in laboratory where water
decomposes into its constituent
elements, namely; hydrogen and
oxygen.

How will you proceed?
1. Take water in a 50 mL beaker.
2. Add sodium sulphate to water and stir well to prepare

its concentrated solution.
3. Add universal indicator drop by drop till colour of

the solution becomes dark green.
4. Take two plastic graduated droppers of 3 mL

capacity and cut their lower ends. Fill the remaining
3 cm of its length stem completely with sodium
sulphate  solution.
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5. Fix the rubber cork with two stainless steel electrodes
in the bell jar and clamp it in the inverted position
as shown in Fig. 8.11.1.

6. Fill the bell jar with the remaining coloured solution.
7. Lower the droppers filled with coloured solution over

Fig.8.11.1 Water splitted into its
components

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Repeat the activity with distilled water
without adding any salt and note down
your observations.

two steel electrodes
carefully.

8. Connect a 6 V battery
to the 2 electrodes
with connecting
wires.

9. Also insert a plug key
in the circuit and
keep the key open.

10. Now close the key
and observe the two
electrodes carefully.
What do you notice?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

When an electric current passes through it, water

splits into two gases-hydrogen and oxygen.

11. Do you observe any bubbles forming on the two
electrodes?

12. Do you notice any colour change in the two droppers?
13. Find out the reason of the colour change.

Chemical Effects of Electric Current
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How will you proceed?
1. Prepare fresh copper

sulphate solution by
dissolving one
teaspoonful of copper
sulphate in water taken
in a 50 mL beaker.

2. Add about 10-12 drops
of dil. sulphuric acid to
this solution.

3. Clean the copper plates
with sand paper and
rinse them with water.

4. Connect the  two copper plates to the +ve and  -ve
terminals of a battery using separate connecting wires
fitted with crocodile clips.

5. Now immerse the two electrodes (i.e. copper plates)
in copper sulphate solution keeping them at a
distance. Take care that the 2 plates do not touch
each other [Fig.8.11.2].

6. Allow the passage of current through the solution
by closing the plug key. Wait for about 20 minutes.

7. Now open the key and remove the plates from the
solution and  observe them carefully. Do the plates
look alike?

8. Do you find some coating on any of the plates?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
SSSSSiiiiixxxxx V V V V Vooooolllllttttt b b b b baaaaatttttttttteeeeerrrrry (fy (fy (fy (fy (fooooouuuuur 1.5r 1.5r 1.5r 1.5r 1.5
V dV dV dV dV drrrrry cy cy cy cy celelelelelllllls in a  cs in a  cs in a  cs in a  cs in a  celelelelellllll
hhhhhooooollllldddddeeeeer), 50 mL br), 50 mL br), 50 mL br), 50 mL br), 50 mL beeeeeaaaaakkkkkeeeeerrrrr,,,,,
cccccoooooppppppepepepeper sr sr sr sr suuuuulplplplplphahahahahattttte cre cre cre cre cryyyyyssssstttttalalalalals,s,s,s,s,
dddddililililil. s. s. s. s. suuuuulplplplplphhhhhuuuuurrrrric aic aic aic aic acidcidcidcidcid,,,,,
cccccooooonnnnnnnnnneeeeectctctctctinininining wg wg wg wg wiririririreeeees havs havs havs havs havinininininggggg
crocodile clips at the twocrocodile clips at the twocrocodile clips at the twocrocodile clips at the twocrocodile clips at the two
eeeeennnnnddddds, 2 cs, 2 cs, 2 cs, 2 cs, 2 coooooppppppepepepeper pr pr pr pr plllllaaaaattttteeeees os os os os offfff
size size size size size (((((about 5 cm × 2 cmabout 5 cm × 2 cmabout 5 cm × 2 cmabout 5 cm × 2 cmabout 5 cm × 2 cm))))),,,,,
sssssananananand pd pd pd pd papeapeapeapeaper anr anr anr anr and pd pd pd pd plululululug kg kg kg kg keeeeeyyyyy.....

AAAAACCCCCTIVITTIVITTIVITTIVITTIVITY 8.11.2Y 8.11.2Y 8.11.2Y 8.11.2Y 8.11.2
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou usu usu usu usu use ele ele ele ele eleeeeectctctctctrrrrric cuic cuic cuic cuic currrrrrrrrreeeeennnnnt ft ft ft ft fooooorrrrr
cccccoooooaaaaatttttinininining a mg a mg a mg a mg a meeeeetttttal oal oal oal oal ovvvvveeeeer tr tr tr tr thhhhhe se se se se suuuuurrrrrfffffaaaaaccccce oe oe oe oe offfff
anananananooooottttthhhhheeeeer mr mr mr mr meeeeetttttalalalalal ?????
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EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
1. Chrome plated handles of bicycles are very

popular these days. How are they made?
2. At times ornaments which appear to be made of

gold are available at cheaper rates in some
shops. How it happens?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

When an electric current is passed through copper sulphate

solution the copper sulphate dissociates and copper from the

solution goes to the plate connected to the negative terminal of

the battery (cathode). To compensate  for this loss of copper the

same amount of copper from the anode goes to the solution.

Thus copper from the plate connected to the positive terminal

gets deposited on the plate connected to the negative terminal.

The process of depositing a layer of desired metal on another

material using electricity is called electroplating.electroplating.electroplating.electroplating.electroplating.

Fig.8.11.2 A simple electric circuit showing electroplating

Crocodile clip

Beaker

Note the colour of the coating and also the terminal
to which it is connected.

Chemical Effects of Electric Current



ACACACACACTIVITTIVITTIVITTIVITTIVITY 8.12.1Y 8.12.1Y 8.12.1Y 8.12.1Y 8.12.1
HoHoHoHoHow iw iw iw iw is an els an els an els an els an eleeeeectctctctctrrrrrooooossssscccccooooopepepepepe
mamamamamadddddeeeee ?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
BBBBBelelelelell jl jl jl jl jararararar, J-s, J-s, J-s, J-s, J-shapehapehapehapehaped  md  md  md  md  meeeeetttttalalalalal
wwwwwiririririre pe pe pe pe paaaaassssssssssinininining tg tg tg tg thhhhhrrrrrooooouuuuughghghghgh
rrrrruuuuubbbbbbbbbbeeeeer cr cr cr cr cooooorrrrrk ank ank ank ank and havd havd havd havd havinininininggggg
mmmmmeeeeetttttalalalalallllllic dic dic dic dic diiiiisssssc fc fc fc fc fiiiiitttttttttteeeeed ad ad ad ad attttt
ttttthhhhhe oe oe oe oe ottttthhhhheeeeer er er er er ennnnnd , cd , cd , cd , cd , cooooommmmmbbbbb,,,,,
alumalumalumalumaluminininininium fium fium fium fium foooooililililil , a p, a p, a p, a p, a pairairairairair
ooooof sf sf sf sf scicicicicissssssssssooooors, prs, prs, prs, prs, plllllaaaaassssstttttic sic sic sic sic stttttrrrrripipipipip
wwwwwiiiiittttth wh wh wh wh wooooolllllllllleeeeen clon clon clon clon clottttthhhhh.....

How will you proceed?
1. Cut a rectangular

piece of aluminium
foil of size about
10 mm × 10 mm and
fold it in V-shape .

8.12 SOME NATURAL PHENOMENA

2. Hang the V-shaped aluminium foil at the lower end
of the J-shaped wire fitted into the bell jar as shown
in Fig.8.12.1. Your electroscope is now ready.

3.   Rub a comb with dry hair or plastic strip with wollen
cloth.

4.   First bring the rubbed comb near to the disc of the
electroscope and then touch it.

Comb

J-shaped wire

Fig.8.12.1 An electroscope

Metallic
disc

J-shaped
wire
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Similar charges are acquired by the two leaves of the

aluminium foil and they spread out.

5. Observe the shape of the aluminium foil. Do you
notice any change? The tips of the two leaves of the
aluminum foil spread out.

6. Find the reason of this spread.

NNNNNooooottttteeeeesssss

Some Natural Phenomena
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WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
TTTTTwwwwwo bo bo bo bo balalalalallololololoooooons, tns, tns, tns, tns, thhhhhrrrrreeeeeaaaaaddddd,,,,,
G-clG-clG-clG-clG-clamamamamamppppp, t, t, t, t, twwwwwo uso uso uso uso useeeeed bd bd bd bd balalalalallllll
pppppoooooininininint pet pet pet pet pen rn rn rn rn reeeeefffffilililililllllls,s,s,s,s,
bbbbbeeeeeaaaaakkkkkeeeeerrrrr, w, w, w, w, woooooooooolllllllllleeeeen clon clon clon clon clottttthhhhh
ananananand pd pd pd pd pooooolllllyyyyysssssttttteeeeer clor clor clor clor clottttthhhhh.....

ACACACACACTIVITTIVITTIVITTIVITTIVITY 8.12.2Y 8.12.2Y 8.12.2Y 8.12.2Y 8.12.2
DDDDDo charo charo charo charo chargggggeeeees ins ins ins ins inttttteeeeerrrrraaaaactctctctct
wwwwwiiiiittttth eh eh eh eh eaaaaach och och och och ottttthhhhheeeeer?r?r?r?r?

How will you proceed?
1. Inflate two balloons.
2. Hang them in such a way that they are at the same

height but do not touch each other.
3. Rub both the balloons with a woollen cloth and then

release.
4. What do you observe?
5. Why do they move away from each other?
6. Repeat the above activity:

(i) by taking two used ball pen refills in place of two
balloons and polyester/woollen cloth.
Place one used refill after rubbing with polyester/
woollen cloth in a beaker and bring the other one
near it after rubbing.

Fig.8.12.2 Showing the force of
repulsion between two like
charged balloons

Balloon

Stand
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WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Like charges repel and unlike charges attract each

other.

EEEEExxxxxttttteeeeensnsnsnsnsiiiiiooooonnnnn
Perform the above activity using two
small thermocol balls after suspending
them from a support.

(ii) by taking one balloon and one refill.
What difference do you notice in the above two
cases and why ? You may observe the following:
In activity (i) two refils will be seen to repel each
other.
In activity (ii) balloon and refils will be seen to
attract each other.

7. Draw conclusions based on the above activities.

NNNNNooooottttteeeeesssss

Some Natural Phenomena



ACACACACACTIVITTIVITTIVITTIVITTIVITY 8.13.1Y 8.13.1Y 8.13.1Y 8.13.1Y 8.13.1
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou vu vu vu vu veeeeerrrrriiiiifffff y ly ly ly ly lawawawawaws os os os os of rf rf rf rf reeeeeflflflflfleeeeectctctctctiiiiiooooonnnnn
ooooof lf lf lf lf lighighighighight ust ust ust ust usinininining a pg a pg a pg a pg a plllllananananane me me me me miririririrrrrrrooooor?r?r?r?r?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
GGGGGeeeeennnnneeeeerrrrraaaaatttttooooorrrrr, r, r, r, r, raaaaay sy sy sy sy stttttrrrrreeeeeaaaaak apk apk apk apk apppppparararararaaaaatttttus, pus, pus, pus, pus, plllllanananananeeeee
mmmmmiririririrrrrrrooooorrrrr, c, c, c, c, cooooonnnnnnnnnneeeeectctctctctinininining wg wg wg wg wiririririreeeees ws ws ws ws wiiiiittttth crh crh crh crh crooooocccccooooodddddililililile cle cle cle cle clipipipipips,s,s,s,s,
wwwwwhihihihihittttte se se se se shhhhheeeeeeeeeet ot ot ot ot of pf pf pf pf papeapeapeapeaper anr anr anr anr and sd sd sd sd sharharharharharp pep pep pep pep pennnnncilcilcilcilcil.....

How will you proceed?
1. Close all the slits of the ray streak apparatus  except one

of it and place the apparatus on a white sheet of paper.
2. Connect the bulb of ray streak apparatus with the

terminals of the generator.
3. Rotate the handle of the generator and observe the

ray of light obtained on the sheet of paper.
4. Now place a plane mirror in the path of this ray of light.
5. What happens to the direction of ray of light after

reflection from the mirror ?
6. Using a sharp pencil draw the positions of the plane

mirror, the incident ray and the reflected ray.
7. Repeat this activity for the rays incident at different

angles on the  plane mirror by rotating the mirror.
8. Draw normals at the point of incidence in each case.
9. Measure the angle of incidence and the angle of

reflection in each case and note down their values in
the tabular form.

8.13 LIGHT
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10. What relationship do you notice between the angles.
11.  Now take a sheet of stiff paper or a thin sheet of

white paper. Let the sheet of stiff paper project a
little beyond the table.

12. Cut the projected  portion of the paper sheet at the
middle.

13. Repeat the activity given above.
14. Make adjustment in such a way that the reflected

ray lies on the projected portion of the sheet of paper.
15. Now bend the projected portion of paper, on which

the reflected ray falls downwards and observe what
happens.

16. Do you still get reflected ray on the bent portion of
the paper? If not, what conclusion can you draw
from this observation?

Fig.8.13.1 Reflection of light by
a plane mirror

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

1. Angle of incidence is equal to the angle of

reflection.

2. Incident ray, reflected ray and the normal to the

reflecting surface at  the point of incidence, all lie

in the same plane.

Light
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How will you proceed?
1. Sit on a chair with a window behind you.
2. Are you able to see the objects outside the window?

Certainly not.
3. Now take two plane mirrors.
4.  Hold one of the mirrors in your right hand and the

other in your left hand.
5. Now adjust the two mirrors in such a way that you

can see the objects outside the window in the mirror,
as shown in the Fig.8.13.2.

6. Try to find, “How do the rays from the objects behind
you travel to your eyes?”

7. If possible, try to trace the path of light from the
objects to your eyes.

Fig.8.13.2 Reflection of light

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

Light can undergo multiple reflections.

ACACACACACTIVITTIVITTIVITTIVITTIVITY 8.13.2Y 8.13.2Y 8.13.2Y 8.13.2Y 8.13.2
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou su su su su shhhhhooooow tw tw tw tw thahahahahattttt
a ra ra ra ra reeeeeflflflflfleeeeectctctctcteeeeed ld ld ld ld lighighighighight ct ct ct ct can ban ban ban ban beeeee
fffffuuuuurrrrrttttthhhhheeeeer rr rr rr rr reeeeeflflflflfleeeeectctctctcteeeeeddddd?????

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
TTTTTwwwwwo po po po po plllllananananane me me me me miririririrrrrrrooooors ors ors ors ors offfff     sssssizizizizizeeeee
aaaaabbbbbooooouuuuut 15 cmt 15 cmt 15 cmt 15 cmt 15 cm     X 20 cmX 20 cmX 20 cmX 20 cmX 20 cm
ananananand a chaird a chaird a chaird a chaird a chair.....

Object

Mirrors

Object

Mirrors
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WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
TTTTThhhhhrrrrreeeeee re re re re reeeeectctctctctanananananggggguuuuulllllararararar
ppppplllllananananane me me me me miririririrrrrrrooooor sr sr sr sr stttttrrrrripipipipips os os os os offfff
eeeeeqqqqqual sual sual sual sual sizizizizizeeeee , r, r, r, r, ruuuuubbbbbbbbbbeeeeerrrrr
bbbbbanananananddddds, bs, bs, bs, bs, bananananangggggllllle pe pe pe pe piiiiieeeeeccccceeeees,s,s,s,s,
tttttwwwwwo to to to to trrrrrianianianianianggggguuuuulllllar gar gar gar gar glllllaaaaassssssssss
pppppiiiiieeeeeccccceeeees , cs , cs , cs , cs , cararararard sd sd sd sd shhhhheeeeeeeeeet ant ant ant ant anddddd
cccccelelelelellololololotttttape .ape .ape .ape .ape .

How will you proceed?
1. Take three rectangular plane mirror strips and join

them in a triangular shape with cellotape such that
their polished surfaces are on the inside and
inclined at an angle of 600 with respect to each
other as shown in Fig. 8.13.3.

2. Slip the rubber bands on the triangular tube, so
formed, at different positions such that the mirror
strips remain in place. Fix this triangular tube in
a cylindrical tube made of card sheet. Ensure that
this tube is slightly longer than the triangular tube.

Fig.8.13.3 Arrangement for making a kaleidoscope

ACACACACACTIVITTIVITTIVITTIVITTIVITY 8.13.3Y 8.13.3Y 8.13.3Y 8.13.3Y 8.13.3
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou mau mau mau mau makkkkkeeeee
yyyyyooooouuuuur or or or or owwwwwnnnnn
kkkkkalalalalaleeeeeidididididooooossssscccccooooopepepepepe ?????

Light
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3. Take two triangular glass plates of such dimensions
as to fit at one end of the tube. Cover one glass
plate with tracing paper .

4.  Place one of the triangular glass plate at one end
of the tube such that it is a little inside the tube.

5. Now place some multi-coloured bangle pieces over
it.

6. Cover this end of the tube with another triangular
glass plate covered with tracing paper.

7. Cover the other end of the tube with a piece of card
sheet and make a hole in the centre so that the
inside view can be seen through this hole. The
kaleidoscope is ready.

8. Peep through the hole directing the other end of
the tube towards light.

9. What do you observe?
10. Now rotate the tube a little and observe. Do you get

the same pattern now?  Why do we see different
coloured  patterns every time?

11. What do you infer from these observations?

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

We see different coloured patterns in a kaleidoscope

due to multiple reflections of light.
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ACACACACACTIVITTIVITTIVITTIVITTIVITY 8.13.4Y 8.13.4Y 8.13.4Y 8.13.4Y 8.13.4
HoHoHoHoHow cw cw cw cw can yan yan yan yan yooooou su su su su shhhhhooooow tw tw tw tw thahahahahat tt tt tt tt thhhhheeeee
sssssunununununlllllighighighighight ct ct ct ct can ban ban ban ban be se se se se spppppllllliiiiitttttttttteeeeed  ind  ind  ind  ind  intttttooooo
dddddiiiiiffffffefefefeferrrrreeeeennnnnt st st st st seeeeevvvvveeeeen cn cn cn cn cooooolololololouuuuurs?rs?rs?rs?rs?

WWWWWhahahahahat it it it it is rs rs rs rs reeeeeqqqqquiruiruiruiruireeeeeddddd?????
A tA tA tA tA trrrrrianianianianianggggguuuuulllllar gar gar gar gar glllllaaaaassssssssss
ppppprrrrriiiiisssssm  anm  anm  anm  anm  and ad ad ad ad a

wwwwwhihihihihittttte se se se se scrcrcrcrcreeeeeeeeeennnnn .....

How will you proceed?
1. Hold the glass prism such that one of its faces is

towards the sunlight while the other is towards a
white screen ( white wall or white sheet of paper).

2. Adjust the prism such that violet, indigo, blue, green,
yellow, orange and red  light is seen on the white
screen.

3. What does this indicate?

 Fig.8.13.4 Sunlight splitting into
seven constituent colours

WWWWWhahahahahat havt havt havt havt have ye ye ye ye yooooou lu lu lu lu leeeeearararararnnnnnttttt?????

White light is splitted  into seven constituent colours

when passed through a glass prism.

Light
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