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2. Give short answers.

i. List two main sources of acid rain.

Ans: Acid rain is caused mainly by the burning of fossil fuels such as gasoline.

Oxides of nitrcgen and sulphur are released into the air when fossil fuels are
bumt and when they mix with the precipitation in clouds acid rain is formed.

ii. List four human activities which contribute to air pollution.

Ans. i. Buming fossil fuel
. Cutting trees

ili. Use of freon gas

iv. Production of methane from dead plant matenal

iii. Whatis the function of statospheric ozone?

Ans: Importance of statospheric ozone:

Ozone saves us from harmful effects of incoming ultraviolet radiations from the
sun. The energy 1s converted into heat, warming the air. Ozone layer protects

the hving things on Earth from dangerous ultaviolet radiations from sun.

iv. Whatis the role of automobile in air pollution?

Ans: Exhaust fumes of cutomobiles Including dangerous gases such as
carbon monoxide, oxides of nitrogen, hydrocarbons and particulates. These
exhaust fumes of gutomobiles are responsible for air poliution.

v. Define atmosphere.
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Ans: Atmosphere: The envelope of gases and water vapour surrounding

the planet Earth is callec atmosphere.

3. Explain temperature variation in stratosphere and troposphere?

Ans: Temperature variation in stratosphere:
In the stratosphere, temperature varnes form -55°C to -55°C.
Temperature variation in froposphere:

As altitude increases in the froposphere temperature decreases from 17°C to
about -55°C. On gverage for every Tkm increases in altitude the air gets about

6.59C cooler.

4. List components of stratosphere and froposphere?

Ans: Components of Stratosphere:

This laye contains little water vapours. Interesting information about this layer is
that it contains maximum amount of ozone (about 10ppm/parts per million). The

presence of ozone is responsible for the nse in temperature in the startosphere.

5. Describe sources of air pollutants.

Ans: Sources of air pollution:

i. Natural sovurces:

Many natural processes such as forest fires or dust storms release smoke
and dust particles intc the air. Volcanoes emit clouds of dust and
poisoNous gases along with ash. Termites and cows also release large
amount of methane in air. Considerable electrical discharges in the

atmosphere produce nitrogen oxides.
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ii. Human activities:

Most of the air pollution is the result of burning fossil fuels, such as
codql, petroleum and natural gas. Nearly half of the air pollution
comes from cars agnd other motor vehichles, Factones and power
plants that burn coal or oil release poisonous gases in the air. Burning
fossil fuel and incineration release Carbon monoxide(CO), Nitrogen
oxides (NO, NO;) and sulphur oxides (SO;, SOs).

Cus + Oz limited > CO (g

S 1) +  O2(q limited > SO2 g)

N2y + Oz limited > 2NO (g)

2NO g1+ Og2(q Imited > 2NO2 (g
Chlorofluorocarbons:

Chlorofluorocarbons have been widely used as solvents for cleaning electronic
circuit boards, as refengerant in fndges and air-conditionhing units as propellants
N gerosol sprays (air fresheners, hand sprays, deodrants, spray paints). Such
products are not "Environment fnendly"”. Dunng manufactuire, in use and after

disposal, these compounds escape into the arr.

Lead particles:

Lead particles in the air moinly come due to the combustion of leaded petrol or
fuel used In motor vehicles or from lead based paints.

Ozone:

Ozone is produced when electncal discharges pass through oxygen in aw. You
can feel its presence near photocopier, televesion set, microwave oven and
other elecincal equipment.

30; (g) > 203 g
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6. Describe acid rain and its effects.
Ans: Acid rain and its effects:

Acid rain is defined as rain having pH less then 5.6.

Normal rain water is saturated with carbon dioxide. It has pH of 5.6 however the

acidity of rain greatly increses in poliuted areas during thundersorm.

Sulphur dioxide from power plants using fossil fuels and nitrogen oxides from
exhaust fumes of automobile dissolve in rain water producing acids.

2502 0+ Oz imited > 2503 (g
2503 i) + H20 > H2504 (0q)
2NO:'(9) + 302 Q) + 2H?O () v »> 4HNO3 Lele]

Therefore, durning thunderstorm the pH of rain water can be much lower
because of sulphuric acid and nitric acids formed by lightenings. This rain may
have pH as low as 2.1. This value is lower then the pH of vinegar and lemon
juice.

Effect of acid rain:

Acid rain falls hundreds of kilometer away from their sources. Acid roin comodes

metals, stone buildings and stotues. Marble statues are slowly eroded by ccid

rain.

Sulphvuric acid and metals:

Sulphurnc acid eats away metals to form water soluble salts and hydrogen.

CaCOs3 (5)+ H2S04 (oq » CaSO4aq + HZO g0+ CO2¢o
CaCOxn (S)"' ZHNOx+ (aq) ’CO(NOIS)? loq) ¥ H,0O o)t CO; Ig)

Acid rain also kills fish, and destroy trees. Lakes and nvers may become oo
acidic for living things to survive. Trees destroyed by acid rain. Fish are killed by
acid rain.
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7. Describe ozone depletion and its effects.
Ans: Ozone depletion and its effects:

Over recent years scientists have discovered a reduction in the amount of

ozone In stratosphere.
Ozone Hole:

The region in which amount of ozone has been reduced is called ozone
hole. Ozone hole was first observed in October, 1980 in Antarctica.

Chlorofluorocarbons:

Chlorofluorocarbons (fro aerosol cans, air conditioning systems, referigerctor
efc) escope into the atmosphere. CFCs are low boiling liquids. They are so inert
that they do not react with any other chemicails in the troposphere. They slowly
diffuse into the ozone layer. UV radiation breaks CFCs molecule produces

chlonne free radicals.

UV
CCl3F (g) _ CClz2F + Cl

Chlonne free radicals react with ozone to form chlonne monoxide (CIO) and
molecular oxygen. CIO reacts with atomic oxygen produced by the

decomposition of ozone by UV radiahions,

V
Siep | Cl(g) + 03(9: = » CIOlgI 103 19
Step 2: Cl0m + Oy =0 Cha + Ouig
Oszg) + Ojg uv > 202 (gl

Net reaction:

The chlorine free radical that reacts in step 1 is regenerated in step 2. One
Cl con therefore destroy thousands of ozone molecule. Figure 14.10 shows

depletio of ozone layer over the years.
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Satellite images. the blue area of normal ozone level is getting progressively smoller as fime goes

8. Descibe global warming.

Ans: Global warming:

The warming of the atmosphere which is due to our influence on the green

elieCt IS KNownN as giobal warmMming
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Differentiate between stratosphere and froposhpere.

Location:
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Troposphere is the layer of the atmosphere thot touches Eoarth. From the surface
of the Earth, the troposphere extends out 6-8 kilometers from the poles and 17
kilometers from the equctor,

Between the troposphere and stratosphere i1s a small layer of atmosphere called
tropopavuse. The stratosphere 1s about S0kilometers above from the surface of
earth.

Temperatures:

The tempercture in the troposphere decreses by 6.5 degrees. Celsius for every
kilometer away from the Earth’s surface. The temperature stabilizes at cround

| 2kilometers.

The stratosphere’s temperature is about -50 degrees celsius where it is closest to
earth, The vupper layer are actually warmer and average - 18 degrees celsivs. The
reason for the warming, as this layer gets farther from the Ecrth is the presence
of Ozone. Ozone absorbs sunlight and reflects it away from Earth.

10. Explain ozone formation.

Ans: Ozone formation:

Ozone is an allotropic form of oxygen compnsing three oxygen atoms. O3 ozone

IS an important gas in the stratosphere.
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Ozone layer
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11. Why is global reffered to as green house effect?

Ans: Ihe enhanced green house effect (or accelerated green house effect) is

the warming effect cavused by all the extra corbon dioxide green house gas
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that man has put ino the atmosphere in the past 100 years by burning fossil fuels
(coal, oil an natural gas). Global warming is the warming of earth because of

this enhanced green house effect.

12. There is sceintific evidence that CFCs confribute to the evolution of ozone.
Why?

Ans: Ozone Hole:

The region in which amount of ozone has been reduced Is called ozone hole.

Ozone hole was first observed in October, 1980 in Antarctica.

The CFCs are so stable that only exposure to strong UV radiations break them
down. When that happens the CFC molecule releses atomic chlorine. One

chlonne atom can destroy over 100,000 ozone molecules.

13. Sulphur dioxide is a common pollutant from burning coal. State two effects
caused by this pollutant.

Ans: Sulphur Oxides (SO,):
In the o the sulphur dioxide Is converted into sulphur tnoxide, for acid rain.

Sulphur dioxide is reacily absorbed in the respiratory system. Being powerful
imitant, it aggravates the symptoms of people who suffers asthama, bronchitis,

emphysema and other lung disecses.

Think-Tank

14. Dibenzothiophene (CizHsS) is a common sulphur containing compound of
coal. It is responsible for acid rain. How?
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Ans: Dibenzothiophene (Ci2HsS) is a sulphur containing compound of coal on
burning it produces sulphur dioxide. In the air sulphur dioxide is converted into
sulphur Trioxide, which is responsible for acid rain.

15. There have been various altempts to remove sulphur from coal before it is
burned. Suggest reason.

Ans: Sulphur containing compound of coal on buming produces Sulphur dioxide
1S converted into sulphur tnioxide, which is responsible for acid rain. Therefore
vanous attempts to remove sulphur from coaol before it is bumed have been

done.

16. Examine the option there are some ways to reduce pollution caused by
cars?

Ans: Catalytic converter:

A catalytic converter converts CO into COz ,NO into Nz and O; and unburned
hydrocarbons to CO; and H;O. Metcls like platinum, palladium and rhodium cre
vsed as catalyst in the converter. Government of Pakistan should direct cor
monufacturers to install cotalytic converters in car exhaust system, Government

should make stnct lows in this regards.

Similar to scrubbers on powe plants, catalutic converters reduce NO,

emission from cars.

17. Certain human activities are responsible for a significant increase in green
house effect, argue.

Ans: Primarily by two actions: Burning of Fossil fuels, with a smaller contnbution

from clear cuttimg forests, known as deforestation.
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Green house gases frap heat::

when we extract and burn fossil fuels such as coal or petfroleum, we cause the
release of carbon dioxide and other heat trapping "greenhouse gases” into the

atmosphere.
Losing forests makes it worse:

Cleanng forests also releases large amounts of carbon dioxide. On top of that,
plants and trees use it to grow. Worldwide deforestation means we don't have

as many trees to absorb the extra carbon dioxide.

This means more of carbon dioxide stays in the atmosphere, tfrapping more

heat.

So what do weneed to do about it?

To make real progress at thye global level we need to convince leaders to
create lcws and improve our energy policy and push companies o adopt

sustaingble buisness practices.

18. As a global citizen, how can you play a part to reduce air polliution at a
personal level? Argue.

Ans:

).  Encourage your famly to walk to the neighbourhood market.
ii. Asfar as possible use public forms of transport.
. Reduce the uses of aerosols in the household.
lv. Look after the trees in your neighbourhood.
v. If possible share your own room with others when the airconditioner,
cooler or fan is on.
vi. Do not burn leaves in your garden; put them in a compost pit.
vil. Cars should, as far as possible, be fitted with catalytic converters.

vill. Use only unleaded petrol.
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19. Compare and Contrast between stratosphere and troposphere?

Ans: i. Stratosphere:

The second layer as one moves upwards from Earth's surface is colled
stratosphere. The stratosphere extends from top of the tfroposphere to about
S0km above Earth’s surface. Srato- means “layer” or “sprecd out”. The lower
stratosphere is cold about -55°C, but the upper stratosphere is warmer then the

lower stratosphere.

Components of Stratosphere:

This laye contains little water vapours. Interesting information about this loyer is
that it contains maximum amount of ozone (about 10ppm/parts per million), The

presence of ozone is responsible for the rise in temperature in the startosphere.
Functions of Ozone:

Ozone saves us from harmful effects of incoming ultraviolet radiations from the
sun. When czone absorbs ennergy from the sun, the energy is converted into
hect, warming the air. Ozone layer protects the living things on Earth from

dcongerous vitaviolet radiations from sun,

Temperature variation in stratosphere:

In the stratosphere, temperature varies form -55°C to -55°C.
ii. Troposphere:

Tropo means “turning” or “changing”. Conditions in froposphere are more
vanables than in other layers.Troposphere extends to about 12km cbove Earth's
surface, The atmospheric lcyer closest to the Earth's surface is called
troposphere. Troposphere contains most of the mass (75-80%) of the

atmosphere. It is the layer of atmosphere in which we live.

Components of Troposphere:
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Nearly all the dust particles and water vapours In the troposphere. Weather

occurs in this layer, Most of the clouds are formed in troposphere. Articrofts fly in
the region,

Temperature variation in froposphere:

As altitude increases In the troposphere temperature decreases from 17°9C to
about -55°C. On cverage for every 1km increases in altitude the air gets cbout

6.59C cooler,

Project

Global warming has become one of the most serious environmental issves

in the world in recent times. Prepare a report on this isuuein terms of:

a) The gases contnbuting to the problem and their sources
b) Which of these gases are causing most concem?

¢) Suggest some ways to reduce this problem.
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