
 

CHEMISTRY ACTIVITIES FOR TARUNOTSAVA 

GENERAL PRECAUTIONS WHILE PERFORMING JOYFUL SCIENCE ACTIVITIES 

1) Wear lab-coat and use hand gloves while using chemicals. 

2) Experiments involves the release of toxic gases must be performed inside the fume hood. 

3) Never forget to wear eye glasses and gas mask for the experiments involves the evolution of toxic 

gases. 

4) Keep exhaust fan on. 

5) Dispose off the the used chemicals with safety 

 

 

 



 

 

ACTIVITY 1. ELEPHANT TOOTHPASTE 

MATERIALS:-

1) Empty 1 Litre cold drink bottle 

2) Glass trough (1Pc) 

3) hydrogen peroxide 50 ml (6% solution) 

4) Liquid dish wash soap (15ml) 

5) Active yeast 2 gm or KI solution (15 ml) 

6) Funnel 

7) Warm water 

8) Beaker 250 ml 

9) Spatula (1 Pc) 

10) Food coloring (optional) 

DESCRIPTION:- 

        Take 50 ml Hydrogen Peroxide a clean empty 1 litre cold drink bottle. Mix hydrogen peroxide with 

liquid dish wash soap containing colour. Finally add either active yeast or Potassium Iodide solution to 

initiate an “ELEPHANT TOOTHPASTE” chemical reaction. This reaction is exothermic decomposition reaction 

Which occurs very rapidly. 

 

CHEMICAL EQUATIONS:- 

                  2H2O2 (aq)          YEAST OR KI             2H2O (l) + O2 (g) 

DIAGRAM:- 

 

 

 

 

 

 

 

 

 

 

  

 

 

 



 

ACTIVITY 2. INVESTIGATING COLOUR MYSTERY OF FIRE CRACKERS :- 

OR  

COLORED FLAMES 

MATERIALS:-  

1) Copper Chloride (1gm) 

2) Strontium Chloride (1gm) 

3) Barium Chloride (1gm) 

4) Calcium Chloride (1gm)    

5) China dishes (4 Nos) 

6) Ethanol (5 ml) 

7) Match box 

8) Spatula 

PROCEDURE :- Put about 1gm above mentioned salt in separate china dish. Add 1 ml of ethanol in 

every china dish. Ignite the mixture and note the flame colour. 

OBSERVATIONS:- 

Flame colour observed by naked eye  

Deep blue green = Cu2+ . 

Brick red   = Ca2+ 

Apple green  = Ba2+ 

Crimson Red  = Sr2+  OR  Li+ 

Violet  = K+ 

 

DIAGRAM:- 



 

 

ACTIVITY 3. REACTION OF COPPER AND NITRIC ACID 

MATERIALS: - 

1) Conc.Nitric Acid (4ml) 

2) Copper wire or Cu Turnings (1gm) 

3) Test tube (2Pc) 

4) Test Tube Holder (1Pc)   

5) Beaker 250 ml 

6) Spatula 

7) Test Tube Stand (1Pc) 

8) Ammonia solution (2ml) 

9) Plastic Wash bottle (1Pc) 

10) Glass trough (1Pc) 

OBJECTIVE:- 

                      Copper is known to react slowly with diluted nitric acid, giving NO, and very 

vigorously with concentrated (≈ 70 %) nitric acid, the product being NO2. Surprisingly, when 

copper is brought into contact with pure nitric acid, there is no reaction at all. 

PROCEDURE :-  

Take  2ml conc. Nitric acid in a clean test tube and add some copper turnings to it. On 

dilution of the acid with water, a vigorous reaction occurs producing a great deal of NO2. 

The solution produced is green in colour and turns blue on adding water. 

Upon treating with aqueous ammonia, however, the deep blue color that developed 

confirms the presence of  salt of copper. 

DIAGRAM:- 

 

 

 

 

 

 

 

 



 

ACTIVITY 4. TO DETERMINE OF MELTING POINT OF AN ORGANIC COMPOUND. 

MATERIALS:- 

1) Aluminium Block,  

2) Capillary Tube,  

3) Thermometer,  

4) Stand (With Clamp),  

5) Tripod And Spirit Lamp Or Bunsen Burner 

Any one organic compound from the given list  

i.Naphthalene  

ii.Benzoic Acid 

iii.Cinnamic Acid 

iv.Glucose Etc. 

PROCEDURE :-  

(1) Take a capillary tube and close its one end by heating the end in the flame for 2-3 minutes while 

continously rotating it. 

(2) Take the given organic compound say naphthalene, on a tile and grind it into a very fine powder. 

(3) Hold the closed end of the capillary tube between your thumb and finger. Now dip its open end in the 

fine powder of the organic compound. Gently tap the capillary tube on the table to fill the compound 

in capillary tube to a length of about 1–2 cm. Place capillary tube in the groove of aluminium block. 

Make sure that portion of the capillary tube containing the organic substance is in the middle of the 

groove. 

(4) Put the thermometer in one of the holes. 

(5) Place the Aluminium block on tripod above the kerosene burner and start heating the block with the 

burner. 

(6) Note the temperature as soon as the substance begins to melt. 

 

DIAGRAM:- 

 

 

 

 

 

 

 

 

 

 



 

 

ACTIVITY 5. CHARRING OF SUGAR 
OR  

FORMATION OF BLACK SNAKE 
MATERIALS:- 

1) Sodium Carbonate 2gm 
2) Sugar Powder6gm  
3) Sand  
4) Ethanol 5 ml 

5) Match Box 
6) Plastic bottle 
7) Cutter 
8) China dish 

 

PROCEDURE :-  

                    Take a china dish and fill it with sand. Mix 3gm of Sodium carbonate with 3gm of 
table sugar powder. Place this mixture in the centre of the china dish like nepthlene ball with 
the help of cut out upper part of the small empty cold-drink bottle. Wet the whole material 
with  ethanol. Finally ignite the mixture and note the observations. 
      Black colored mass will comes out with the evolution of heat. 

DIAGRAM:- 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Suggested Activities for Tarunotsava - Physics 

ACTIVITY -1 

ELECTROMAGNETIC INDUCTION: DAMROO 

Material:  

1. Piece of Plastic Pipe/Syringe barrel, i 

2. nsulated/enameled copper wire, 

3. two LEDs (Red & blue). 

4. Cylindrical magnet. 

 

 

Construction: 

 Apparatus consists of syringe barrel (or another kind of plastic pipe) 

on which  about 800 turns of enameled copper wire are wrapped. Remove the insulation of 

ends of the wire by using sand paper. Attach two LEDs of different colours (Red & blue) to 

the ends of this coil. These LEDs should be joined in reverse order, positive of one joining the 

negative of other. We can call it electromagnetic Damaroo. 

Demostration:   

Put the magnet inside the barrel of syringe. Cover the open end of 

syringe with your thumb and hold it by putting other fingers on other end. Shake the 

Damaroo first slowly and then vigorously. LEDs will glow. Now remove the magnet and 

invert it. Again shake it. Explain the different observations. 

 

 

 



 

 

ACTIVITY -2 

NAIL MOTOR 

Material: 

1. A 1.5 V dry cell, 

2. a piece of wire,  

3. a nail, 

4. a cylindrical magnet. 

 

 

 

Demonstration:  

                                    Press one end of wire against the negative end of cell. Place flat surface 

of nail on the flat surface of magnet. Hold the battery vertically with the negative terminal 

facing upwards in one hand and touch the tip of the nail at positive terminal. The magnet 

will hang from the battery through the nail. Hold the free end of the wire near the other end 

and touch the curved surface of cylindrical magnet gently. It will start rotating. 

 

 

 

 

 

 



 

 

ACTIVITY -3 

VERTICAL CIRCULAR MOTION 

Material:  

1. A Plastic Tumbler attached to proper thread,  

2. water 

3. A ring attached to thread. 

 

 

 

Demonstration:  

                                    Fill water in tumbler, Hold the ring attached to the thread so 

that tumbler stays at rest. Give appropriate motion to your hand so that the 

tumbler makes oscillations like a pendulum. Increase the amplitude of 

oscillations gradually and take it to complete vertical motion. The water inside 

the tumbler will not fall. Explain the reason. 

 

 

   

 

 

 

 



 

 

ACTIVITY -4 

DIFFRACTION PATTERN 

Material:  

1. A thin wire fixed on a stand.  

2. A laser torch with a stand. 

Demonstration:  

                                                     Put the laser torch in the stand. Put the wire in the other 

stand. Put the wire stand at a distance and arrange in such a way that the laser beam falls on 

the wire. Place the arrangement so that the laser beam falls on the wall after hitting the 

wire. A beautiful pattern of dark and bright bands of light will be formed on the screen 

showing diffraction at thin wire. It proves that light can also bend. It can also be 

demonstrated by using a hair in place of wire. 

 

 

 

 



 

 

ACTIVITY -5 

TOTAL INTERNAL REFLECTION IN A STREAM OF WATER 

Material:  

1. A two litre plastic bottle,  

2. A laser torch. 

Demonstration: 

 Put a fine hole just above the bottom of a plastic bottle. 

Close the hole with thumb and fill the bottle with water. Now remove the 

thumb. A fine stream of water will emerge out of the bottle. Put the laser torch 

just opposite to the hole so that the light may hit the stream of water at other 

end. Light will follow the path of stream and will illuminate it showing total 

internal reflection through it. 



 

 

ACTIVITY -6 

DANCING BALL  

Material:  

1. Body of a ball pen.  

2. A small plastic ball. 

Demonstration:  

Blow air in to the body of ball pen so that a fine jet of air 

comes out of the other end. Hold it in the upward direction. Place a small plastic 

ball in the path of jet of air. It will start dancing in the air. Explain the principle 

behind this. This activity can also be performed by using an air blower which can 

make a basket ball dance in the air. Hair drier can also be used. 



                               

                          ACTIVITY -7 

MAGNET FALLING THROUGH A CONDUCTING TUBE 

Material:  

1. A cylindrical magnet,  

2. Aluminium tube,  

3. Some non magnetic substances. 

Demonstration:  

Keep the aluminium tube vertical and hold it in one hand. 

Drop different objects in tube at the upper end and estimate the time it takes for 

them to emerge from other end. Now drop the magnet in the same way. It takes 

very long time as compared to the other objects. When a magnet falls through 

the conducting tube, a changing magnetic field is produced in the volume of the 

tube. Magnetic field changes with time at different places of tube. This produces 

eddy currents in the tube which opposes the motion of magnet in the tube and 

slows it down. 

 

 

 

 

 

 

 

 

 

 

 

 



BIOLOGY 

Activity 1: To measure lung capacity using a spirometer made from house hold items. 

Requirements: One large bottle (3 ltrs), measuring jug of water, plastic tubing, one large 

tube, a measuring cylinder, masking tape, pen and scissors. 

Procedure: Attach a strip of tape to the large bottle from top to bottom. Use the measuring 

cylinder to add 250 ml of water to the bottle. With the help of pen mark the water level on 

the strip of tape. Keep repeating the process of adding 250 ml of water till the bottle is 

marked to the top. Fill the large tube with water to a depth of around 10 cm. Place the large 

bottle and upright in the tub and fill to the very top. Now place your hand over the top of 

the bottle and invert the bottle into the tub. Don’t remove your hand until the bottle is 

under the water. Insert one end of the tubing into the neck of the bottle. Hold the bottle in 

one hand and tube in the other. Take a deep breath and blow until you feel there is no air 

left in your lungs.  

Measure how much air is in the bottle (count the marks). Calculate your lung capacity. 

Multiply the number of marks by 250 and then divide by 1000 e.g. 

13x 250 = 3250 ml 

3250 ml/1000 = 3.25 litres 

 

WHAT’S HAPPENING? 

You used displacement to calculate your lung capacity. Blowing into the bottle displaced a 

volume of water and replaced it with air. 

In this activity you measured your vital capacity, the maximum amount of air that can be 

expired from the lungs after a maximum inhalation.  

A normal healthy adult has a vital capacity of between 3 and 5 litres. 

In general vital capacity increases with height and age. 

 

 

 





 





 

 

 

 

 

 

 

 

 

 

 

 

Activity 2: Study of osmosis by potato-osmometer. 



Requirements:- A large potato or scalpel, petri dish, distilled water, two pins and 20% sugar 

solution. 

Procedure:- Peel the potato(raw) cut it from both the sides to make them flat. Bare a cavity 

in it from one side and leave a very this base intact. Pour 20% sugar solution in the cavity of 

the tuber up to ¾ th part of cavity. Mark the level of sugar solution in the cavity with the 

help of a petri dish half full of water. Observe after some time the level of sugar solution in 

the cavity. Mark this level again with another pin. 

Observations:- The rise in the level of sugar solution in the cavity of the potato tuber 

indicates that the solution has absorbed water from the petri dish. 

What’ Happening? 

The volume of sucrose solution inside the osmometer increases due to the water from the 

beaker as a result of endosmosis. A water potential gradient is established between the 

sucrose solution in the osmometer and the external water. Although living cells of potato 

tuber separate these two liquids, they permit entry of water into sugar solution. 

 

 

 

 

 

 

 

 

 



 



 

 

 

 

 

 



 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

Activity 3: To study plasmolysis in epidermal peels or cells kept in hypertonic solution. 

Requirements: A fresh filament of spirogyra or a fresh peel from the lower surface of Rhoeo, 

10% solution of potassium  chloride or sodium chloride, glass slides, cover slips, water, 

dropper, blotting paper, compound microscope etc. 

Procedure: Mount a fresh filament of spirogyra or peel of lower surface of Rhoeo on a slide 

in a drop of water. Observe it under the microscope and mote the shape and size of the 

cells. Replace the drop of water with a drop of 10% solution of Kcl on NaCl. Note the changes 

under the microscope.  

Again replace the salt with simple water. After 10 minutes note again the changes in the cell 

microscopically. 

Observations:  

1. The shrinkage of the protoplast takes place under the influence of 10% KCl or NaCl. A 

gap is clearly visible between cell wall and cell protoplast.  

2. Shrunken protoplast absorbs water and gains normal size. 

 

 

What’s Happening? 

1. In the first case the water potential of the cell sap is same as that of the pure water in 

which it is placed, thus there is no movement of water into the peel cells. 

2. In the second case the water potential of the cell sap is more than that of salt solution, 

so there is movement of water out of the cell. Therefore, exosmosis occurs and cell 

gets plasmolysed.  

3. The peels with shrunken protoplasm oablsrbs water when replaced in water and gains 

normal shape and size. 

 



Activity 4: Study of parts of a light compound Microscope. 

 

 

Eye

piec

es: 

The 

eye

piec

es 

are 

the 

lens

es 

at 

the 

top 

that 

the 

vie

wer 

look

s through; they are usually 10X or 15X. To get the total magnification level, multiply the 

magnification of the objective used (ex: 10X eyepiece * 40X objective = 400X total 

magnification). 

Tube: Where the eyepieces are dropped in. Also, they connect the eyepieces to the 
objective lenses. 
Base: The bottom of the microscope—what the microscope stands on. 
Arm: Structural element that connects the head of the microscope to the base. 
Stage: The flat platform that supports the slides. Stage clips hold the slides in place. If your 
microscope has a mechanical stage, the slide is controlled by turning two knobs instead of 
having to move it manually. One knob moves the slide left and right, the other moves it 
forward and backward. 
Illuminator: A steady light source (110 volts in the US) that shines up through the slide. 
Mirrors are sometimes used in lieu of a built-in light. If your microscope has a mirror, it is 
used to reflect light from an external light source up through the bottom of the stage. 
Nosepiece: This circular structure is where the different objective lenses are screwed in. To 
change the magnification power, simply rotate the turret. 
Objective Lenses: Usually you will find 3 or 4 objective lenses on a microscope. The most 
common ones are 4X (shortest lens), 10X, 40X and 100X (longest lens). The higher power 



objectives (starting from 40x) are spring loaded. Spring loaded objective lenses will retract if 
the objective lens hits a slide, preventing damage to both the lens and the slide. All quality 
microscopes have achromatic, parcentered, parfocal lenses. In addition, to get the greatest 
clarity at high levels of magnification, you will need a microscope with an Abbe condenser. 
Lenses are color coded and are interchangeable between microscopes if built to DIN 
standards. 
Rack Stop: This feature determines how far up the stage can go. Setting the rack stop is 
useful in preventing the slide from coming too far up and hitting the objective lens. 
Normally, this adjustment is set at the factory, and changing the rack stop is only necessary 
if your slides are exceptionally thin and you are unable to focus the specimen at higher 
powers. 
Condenser Lens: Condenser lenses focus the light that shines up through the slide, and are 
useful for attaining sharp images at magnifications of 400X and above. If the maximum 
power of your microscope is 400X, a stage mounted 0.65 NA (or greater) condenser is ideal 
since it give you greater clarity without having to be focused separately. However, if your 
microscope goes to 1000X or above, focusable condenser lens with an N.A. of 1.25 or 
greater is needed. Most microscopes that go up to 1000X come equipped with an Abbe 
condenser, which can be focused by moving it up and down. The Abbe condenser should be 
set closest to the slide at 1000X, and moved further away as the magnification level gets 
lower. 
Diaphragm or Iris: The diaphragm or iris is located under the stage and is an apparatus that 
can be adjusted to vary the intensity, and size, of the cone of light that is projected through 
the slide. As there is no set rule on which setting to use for a particular power, the setting 
depends on the transparency of the specimen and the degree of contrast you desire in your 
image. 
 

 

 


