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AIM
To prepare methane in the laboratory.

MATERIALS REQUIRED
(i) Sodium acetate, (ii ) Sodium hydroxide, (iii) Burner, (iv) Delivery tube, (v) Boiling

tube, (vi) Stand, (vii) Gas jar, (viii) Water, (ix) Trough, (x) Calcium oxide.

THEORY

Methane can be prepared in the laboratory by heating sodium acetate with soda lime (in the

ratio of 1:4) in a boiling tube. The methane produced is collected over water because it is insoluble

in water (soda lime = NaOH + CaO)

CaO

CH3COONa + NaOH ⎯⎯⎯→ CH4 + Na2CO3

Sodium Sodium Heat Methane Sodium

acetate hydroxide carbonate

In this reaction, a molecule of CO2 is removed from carboxylic acid and therefore, the

reaction is also called decarboxylation.

PROCEDURE

1. Take a mixture of sodium acetate and soda lime in a boiling tube.

2. Set the apparatus according to the diagram.

3. Heat the boiling tube by placing the burner under it.

4. On heating a gas is evolved.

5. Gas is collected by the downward displacement of water.

OBSERVATION

Put a burning stick into the gas jar. It burns in air with a bluish flame.
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DIAGRAM

Figure: Preparation of methane.

CONCLUSION

It confirms that evolved gas is methane.
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Q. 1. Write the chemical formula of methane.
Ans. CH4.
Q. 2. Why is methane gas known as Marsh gas ?
Ans. Methane is formed by the decomposition of animals and vegetable matter in marshy

places so it is known as marsh gas.
Q. 3. What is soda lime ?
Ans. Soda lime is a mixture of sodium hydroxide and calcium oxide.

Q. 4. Write the equation for the preparation of methane.

Heat/CaO
Ans. CH3COONa + NaOH ⎯⎯⎯⎯⎯→ CH4 + Na2CO3

Sodium Sodium Methane Sodium
acetate hydroxide carbonate

Q. 5. Mention any two properties of methane.
Ans. 1. Methane is insoluble in water.

2. Methane is lighter than air.
Q. 6. Name the products formed when methane burns in air.
Ans. Carbon dioxide and water are produced.

CH4 + 2O2 ⎯⎯⎯→ CO2 + 2H2O
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Q. 7. Write any two uses of methane.
Ans. 1. It is used in manufacturing of carbon black.

2. It is used as a fuel.

Q. 8. What is the ratio of NaOH and CaO in soda lime ?

Ans. A mixture of NaOH and CaO in soda lime is 3:1 respectively.

Q. 9. Name one greenhouse gas ?

Ans. Methane.

Q. 10. What is the molecular mass of CH4 ?

Ans. C = 12, H = 1. So molecular mass of CH4 is 16 (12 + 1 × 4).
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AIM
To study various zones of a candle flame.

MATERIALS REQUIRED
(i) Candle, (ii) Matchbox, (iii) Glass rod.

THEORY
A flame has the different zones as below :

1. Dark zone. It is the innermost region of flame which contains unburnt vapours of wax.
Oxygen is not available in this zone, so combustion does not occur. Place a glass tube in

this zone, unburnt vapour can be drawn out. These vapours burn with a flame.

2. Luminous zone. It is the bright yellow zone surrounding the dark zone. In this zone

incomplete combustion takes place. The unburnt carbon particles give the yellow colour

flame.

3. Non-luminous zone. It is the outermost zone of the flame and is blue in colour. Complete
combustion takes place here because enough oxygen is available. It has a temperature of

around 1800°C.

PROCEDURE
1. Take a candle and light it with the help of matchstick.

2. Observe the various zones of candle flame.
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OBSERVATION
The flame is a region where the combustion of fuel takes place.

DIAGRAM

Figure: Zones of candle.

CONCLUSION
The candle flame can be divided into three zones or parts. It can be easily distinguished by

their colours.
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Q. 1. What is a flame ?
Ans. A flame is a region where combustion of gases takes place.
Q. 2. Name the different zones of flame.
Ans. Dark zone, luminous zone and non-luminous zone.
Q. 3. Name the hottest zone of the flame.
Ans. Non-luminous.
Q. 4. Name the innermost region of flame.
Ans. Dark zone.
Q. 5. In which zone complete combustion takes place ?
Ans. Non-luminous.
Q. 6. Name the zone of flame which is blue in colour.
Ans. Non-luminous.
Q. 7. Name the zone of flame which contains vapours of wax.
Ans. Dark zone.
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Q. 8. Which zone has temperature of 1800°C ?

Ans. Non-luminous zone.

Q. 9. What is luminous zone ?

Ans. It is a bright yellow zone surrounding the dark zone.

Q. 10. In which zone, oxygen is not available ?

Ans. Dark zone.
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AIM

To prove that like poles repel and unlike poles attract.

MATERIALS REQUIRED

(i) Two bar magnets, (ii) Thread, (iii) Stand.

THEORY

The substances which have the property of attracting small pieces of iron, nickel, cobalt,

etc., are called magnets and this property of attraction is called magnetism. The regions of concentrated

magnetic strength inside the magnet just near its ends are called magnetic poles. According to the

law of magnetic poles, like poles repel while unlike poles of magnets attract each other.

PROCEDURE

1. Suspend one bar magnet with a piece of thread.

2. The magnet will come to rest in north-south direction.

3. Now bring the north pole of the second magnet near the north pole of suspended magnet.

4. These two poles will repel each other.

5. Now bring south pole of magnet near north pole of suspended magnet.

OBSERVATION

It is observed that north pole of magnet and south pole of magnet attract each other.
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DIAGRAM

Figure: Repulsion of magnet. Figure: Attraction of magnet.

CONCLUSION
It confirms that like poles repel each other and unlike poles attract each other.
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Q. 1. What is magnet ?
Ans. The substances which have the property of attracting small pieces of iron, nickel, cobalt

etc., are called magnets.
Q. 2. Name the two poles of a magnet.
Ans. North pole and south pole.
Q. 3. Write the uses of magnet.
Ans.  (i) Magnets are used in electric motor.

(ii) It is used in television, radio.
Q. 4. What happens when the north pole of a magnet is brought near (i) the north pole

(ii) the south pole of a suspended magnet ?
Ans. In first case, both poles are same. So they will repel.

In second case, both will attract.
Q. 5. Mention any two properties of magnet.
Ans. 1. Magnet has two poles north pole and south pole.

2. Magnetic poles do not exist separately.
Q. 6. Name any two magnetic materials.
Ans. Iron and cobalt.

Q. 7. What is law of magnetic poles ?

Ans. It states that like poles repel while unlike poles of magnets attract each other.
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Q. 8. Give the example of natural magnet.

Ans. Black iron oxide (lode stone).

Q. 9. Name the country in which magnet was discovered.

Ans. Greece.

Q. 10. Can a magnet be demagnetised ?

Ans. Yes.
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AIM
To study a dry cell.

MATERIALS REQUIRED

(i) Used dry cell, (ii) Knife.

THEORY

The most familiar commercial cells are dry cells. It consists of a zinc cylinder. This is filled

with moist paste of NH4Cl and ZnCl2. It gives voltage of approximately 1.2 to 1.5 V.

PROCEDURE

Cut and open a used dry cell with the knife.

1. Dry cell consists of cylindrical container made of zinc. Zinc container acts as a cathode.

2. Electrolyte is in the form of a paste of ammonium chloride.

3. A carbon rod with a metal cap on its top is present in the middle of dry cell. Carbon rod

acts as anode.

4. Carbon rod is surrounded by a mixture of zinc chloride, powdered coke and manganese

dioxide.

5. The container is sealed on the top with a suitable sealing material.
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DIAGRAM

Figure: Dry cell.

CONCLUSION

Dry cells consist of zinc cylinder, which is filled with moist paste of NH4Cl and ZnCl2.
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Q. 1. Who discovered dry cell ?
Ans. Georges Leclanche discovered dry cell.
Q. 2. Name the cell in which electrolyte is in the form of a paste.
Ans. Dry cell.
Q. 3. Which electrolyte is used in outer container of dry cell ?
Ans. Ammonium chloride is used in outer container.
Q. 4. What type of charge is present on the zinc container ?
Ans. Negative charge is present on zinc container.
Q. 5. Mention any two uses of dry cell.
Ans. 1. Dry cell is used in torches, transistors, radios etc.

2. Dry cell is used in toys, clocks.
Q. 6. Write the name of positive electrode.
Ans. Carbon rod.
Q. 7. Write the other varieties of dry cells.
Ans. Silver cell and lithium cell.
Q. 8. What is the voltage of a dry cell ?
Ans. Dry cell gives voltage of approximately 1.2 to 1.5 V.
Q. 9. Why does a dry cell become dead after a long time even if it has not been used ?
Ans. This is because acidic NH4Cl corrodes the zinc container.

Q. 10. Expand NHE.
Ans. Normal Hydrogen Electrode.
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AIM
To show the presence of moisture (water) in dry soil.

MATERIALS REQUIRED
(i) Dry soil, (ii) Beaker, (iii) Burner, (iv) Lid.

THEORY
Since water and soil are not completely soluble, presence of some amount of water in soil

can be observed by heating the dry soil. Heating process of soil will evaporate the water present
in it.

PROCEDURE
1. Take a beaker.

2. Put some dry soil in it.

3. Heat the beaker on a flame.

4. Cover it with a lid.

OBSERVATION
Drops of water on the inner side of the lid can be seen.

DIAGRAM

Figure: Presence of water in soil.

CONCLUSION
The dry soil contains some water, as moisture.
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Q. 1. Name the main source of nutrients and water for plants.

Ans. Soil.

Q. 2. What is soil ?

Ans. The soil is the uppermost layer of the land surface.

Q. 3. Name the various types of particles present in the soil.

Ans. Gravel, sand, silt and clay.

Q. 4. Name the different types of soil.

Ans. Sandy, loamy and clayey soil.
Q. 5. Mention one advantage of soil.
Ans. Soil provides shelter to many living organisms like bacteria, fungi etc.
Q. 6. Why do we need to add manure to the soil ?
Ans. Manures help in conserving and enriching the fertility of the soil.

Q. 7. What is humus ?
Ans. Humus is the top layer of the soil formed by decaying or decomposition of organic matter.

Q. 8. What are crumbs ?
Ans. The ploughed fields have big pieces of soil called crumbs.
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AIM
To prepare oxygen in laboratory.

MATERIALS REQUIRED
(i) Potassium permanganate (KMnO4), (ii) Glass tube, (iii) Gas jar, (iv) Trough, (v) Burner

(vi) Delivery tube.

THEORY
In molecular state, oxygen exists as O2 and is called dioxygen or simply oxygen. In labora-

tory it can be prepared from potassium permanganate.

Heat
2KMnO4 ⎯⎯⎯→ K2MnO4 +  MnO2 + O2

Potassium  Potassium Manganese Oxygen
permanganate manganate oxide
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