CBSE CLASS X CHEMISTRY
Fuels
	One mark questions with answers

	Q1. What is meant by calorific value of fuel?

	Ans1. The amount of energy released on complete combustion of one gram fuel is defined on calorific value of fuel.

	Q2. State the composition of water gas.

	Ans2. Water gas contains hydrogen and carbonmonoxide (H2 + CO).

	Q3. Name any two products obtained during the destructive distillation of wood.

	Ans3. Methyl alcohol, ammonical liquor and charcoal.

	Q4. Name any two products which can be obtained from coal tar.

	Ans4. Benzene and phenol.

	 

	Two mark questions with answers

	Q1. Kerosene burns in a cooking stove to give a blue flame while it gives a yellow flame when burnt in a lantern. Give reasons for this difference.

	Ans1. In stove kerosene undergoes complete combustion in sufficient supply of oxygen and burns with blue flame. But in lantern kerosene undergoes incomplete combustion due to insufficient supply of oxygen so unburnt carbon particles absorb heat and glow imparting yellow colour to the flame.

	Q2. What are rocket propellants? Mention any two of their important characteristics. Give an example of liquid propellants.

	Ans2. Rockets propellants : The fuels used in rockets are called rocket propellants. These are combination of a fuel and an oxidizer which when ignited undergo combustion and produce a large volume of hot gases.
Characteristics :
(i) It should have a very high calorific value.
(ii) It should burn completely without leaving any residue or ash on the rocket.
Liquid propellants are kerosene, alcohol, hydrazine etc.

	Q3. Name the solid, liquid and gaseous products formed when wood is heated in the absence of air. Name the process.

	Ans3. Solid : Wood charcoal
Liquid : Wood tar
Gas : Wood gas.
This process is known as destructive distillation of wood.

	 

	Three mark questions with answers

	Q1. Mention four advantages of liquid fuels over solid fuels. Give an example of each kind of fuel.

	Ans1. (i) Liquid fuels have moderate ignition temperature.
(ii) Liquid fuels are easy to transport.
(iii) Liquid fuels have high calorific value
(iv) Liquid fuels do not leave any residue on burning.
Solid fuels : Coal, coke
Liquid fuels : Diesel, kerosene
Liquid gases : Natural gas, water gas.

	Q2. The initial temperature of 100g  of water is 25oC. The heat evolved by burning of 0.5 g of ethanol raises the temperature of water to 50oC. Calculate the calorific value of ethanol. (Specific heat of water = 4.2 Jg-1 oC-1)

	Ans2. Q = m x s x (t2 - t1) is rise in temperature so
Q = 100 g x 4.2 J/gºC x 25 ºC = 10500 J = 10.5 KJ.
Here 0.5 g of fuel produces 10.5 KJ of energy so 1 g of fuel produces (10.5/0.5) x 1.0 = 21 KJ/g.

	Q3. What is spontaneous combustion? How is it different from rapid combustion? Mention the essential conditions for combustion to take place.

	Ans3. Spontaneous combustion is the combustion in which external heat is supplied to start it.
For example : White phosphorus is exposed in air. But in rapid combustion lot of amount of energy and light are evolved in a short time, for example burning of petrol.
Essential conditions for combustion :
(i) Presence of a combustible substance.
(ii) Presence of supporter of combustion like air or oxygen.
(iii) Heating of the combustible substance to ignition temperature.

	Q4. Biogas contains 50% methane. The calorific value of methane is 55 kJ/g. If a family requires 11,000 kJ of energy per day, how much biogas will be needed for 30 days?

	Ans4. Total energy required for 30 days = 11000 x 30 = 330000 kJ
Amount of methane required = 330000/55 = 6000 gm.
So mass of biogas required = 6000 x 100/50 = 12000 gm. = 12 kg.

	Q5. Name the constituents of biogas. With the help of a labelled diagram, describe the construction and working of biogas plant.

	Ans5. Biogas contains about 65 per cent of methane gas, carbon dioxide etc.
Fixed-dome type biogas plants have the digester tank and the gasholder combined in one unit and no separate gas holder is required. Cattle dung and water are mixed in  equal proportions in the mixing tank to prepare slurry. This slurry of dung and water is fed into the digester tank through the inlet chamber filled up to the cylindrical level.
The dome being left free for the collection of biogas. This biogas starts collecting in the dome. The spent slurry is pushed out to the overflow tank. Biogas formed is supplied to the houses through a network of iron or lead pipes by opening the gas valve.


	Q6. What is meant by destructive distillation? Draw a labelled diagram for it.

	Ans6. Destructive distillation : The combustion of fuel in the absence of air is known as destructive distillation.
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	Q7. Write the composition of coal gas. Describe with a labelled diagram how can it be prepared in the laboratory.

	Ans7. The composition of coal gas is methane, hydrogen and carbon monoxides. Coal gas is obtained by destructive distillation of coal.
Destructive distillation of coal : Take two hard glass boiling tubes A and B. In tube A put some crushed piece of coal and in tube B put some water. The tube A is kept horizontal while tube B is fixed vertically. Heat the coal first gently and then strongly. On strong heating, the coal breaks up to produce coal gas, ammonia, coal tar and coke. Coal tar is collected in the test tube B containing water. The coal gas will escape through side tube B and residue left in the hard glass tube A is coke. Ammonia being soluble in water, dissolves in tube B and forms ammonium hydroxide solution called ammonical liquor.
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	Q8. Explain the principle of processing of petroleum, name the products in order they are obtained. Which of them are not used as fuel? Name the product which is used to drive heavy vehicles.

	Ans8. Fractional distillation : The fractional distillation of petroleum is based on the fact that different components of petroleum have different boiling point ranges, and condense at different temperatures depending upon their boiling points.
Crude petroleum is heated in a furnace at 400ºC in an iron distill in which all constituents except the residue are evaporated. The hot vapours are then passed through a fractionating column, which is a tall cylindrical tower containing a number of horizontal stainless steel trays. As the mixture vapourises in the column, it cools. The component with highest boiling point liquefies first and is collected. Then, a little higher in the column, the other component gets liquefied and collected and gases escape from the upper part of the tower. Many useful components are natural gas, petrol, diesel, kerosene, asphalt and lubricating oils.
Asphalt and lubricating oils are not used as fuels.
Diesel is a fuel used in heavy vehicles.
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	Five mark questions with answers

	Q1. Which will produce more energy 100 g of kerosene or 40 g hydrogen? Calorific value of kerosene is 48 kJ/g and H2 is 150 kJ/g. State whether kerosene is primary fuel or secondary fuel? Give two advantages and two disadvantages of liquid fuels over solid fuels.

	Ans1. Calorific value of kerosene is 48 kJ/g means 1g kerosene will produce 48 kJ energy so, 100 g kerosene produces 4800 kJ of energy. 
Similarly 1 gm hydrogen produced 150 kJ energy so, 40 gm hydrogen will produce 6000 kJ energy.
From above it is clear that 40 gm of hydrogen will produce more energy.
Kerosene is a secondary fuel.
Advantage :
(1). Liquid fuel has low ignition temperature then solid fuel.
(2). Liquid fuel has high calorific value.
Disadvantage :
(1). Liquid fuels are highly inflammable so their storage is difficult.
(2). They are expensive then solid fuels.

	Q2. The heat of combustion of sucrose is 3840 kJ mol -1. Calculate the calorific value. Molecular weight of sucrose is 342 mol -1. Define heat of combustion. Which has more heat of combustion : butane or methane and why?

	Ans2.  Molecular weight of sucrose is 342 gm mole-1, 3840 kJ energy is produced from 342 gm sucrose.
So, 1 gm sucrose produces = 3840/342 = 11.22 kJ/gm.
Calorific value of sucrose = 11.22 kJ/gm.
Heat produced by burning of 1 mole of fuel in the presence of excess of air is known as heat of combustion.
Butane has more heat of combustion because
The calorific value of butane is 50 kJ/gm and its molecular weight is 58, so the heat of combustion of ethane is 50 x 58 = 2900 kJ/mole.
The calorific value of methane is 55 kJ/gm, its molecular weight is 16 so the heat of combustion of methane is 55 x 16 = 880 kJ/mole


 
