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The earth. oceans and atmosphere with which the living organisms interact.

Carcinogenic: |
The substances which cause cancer.

Chemotherapys: -
Selective destruction or prevention. of pathogenic organisms with the help of

chemicals (medicine).

Coagulation:- | :
Precipitation of th¢ suspended solids present in a liquid by altering the surface

characteristics of the solids.

Environmental chemistry: .
The branch of chemistry which deals with the sources, reactions, ransportation of

the pollutants and their adverse ef“fects-on human beings. | |

Environmental pollution: L e |
The substances in the environment which have adverse effects on the human

health, quality of life or the natural functioning of the ecosystem.
Fungicide: | | |
. | Materials used to prevent fungi attack on crops, wood, paper, etc.
Herbicides: | . |

Materials used to control herbs.
Hydrosphere: “

It consists of all the water resources.’
Insecticides: | |
A Materials used 1o control insects.

Lithosphere:
It consists of the earth’s crust.
Pesticides: | 2
| ~ The substances which can directly kill unwanted-organisms or otherwisé control
| them by interfering with their reproduction proeess. C e
Smogy: " -

~ Combination of smoke and fog. If the concentration of sulphur dioxide is high 1t~
is called reducing smog and when the coneentration of the. oxidants is high it is

| known as oxidizing smog. L o

Weed Killers: . 2

Chen1ical$‘used to control selectively unwanted vegetation on agricultural land.

&)

(4)

(6)

(7}

(8)

9

(10)

(11)

(12)

sy

~{¢) Envirenmental chemistry.
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of chemistry which deals with the

pollutants in the environment is called

(a) Physical chemistry (b) Space chemist
mistry

e * : -. (d) Industrial chemistr
Environmental chemistry is inter-related with Lo

(a) Biology and medicine -

(c) Agriculture and publié health
Environment consist of

(2) two components - (b) four components
(¢) three components | (d) six componénts
The layer of gases surrounding the earth is called |

(a) biosphere | (b) lithbsphefe

(b) Physics and sanitary engineering

(d) All the branches of science . . .

(¢) atmosphere (d) hydrosphere
Atmosphere contains argon (Ar) AR .“
(@) 0.6% = (b) 0.8%

(€) 0.7% | (d) 0.9%

T'he thickness of atmosphere above the surface of the earth is about.
(a) 900 Km | ~(b) 1000 Km -
() 800 Km (d) 1200 Km

Half of the'mass of atmosphere is concentrated in the lower -
(2) 5.6 Km (b) 4.6 Km '
{¢) 3.6 Km (d) 2:6 Km

—

- How much percent of the surface of the earth is covered by hydrosphere?

(a) 50.7%  (b) 68:9%
(c) 70.8% (d) 80.6%
How much earth’s water is present.in oceans?

(a) 97% (b) 87%
A¢) 77% (d) 67% .
The polar ice caps and glaciers consist of how much part of carth’s total water supply.
(@)3% T (0)2%
(c) 4% S S (5% |
Tow much part of _total earth's water resourccs are available- as fresh water.
(a) 1% | (b) 0.5 %
(c) 1-5% _ (d) 0.75‘%1 __
The fresh water which is being used by agriculture s
(a) 49% o o R (b) 69%
(CN59%; = v - (@ 7%
The fresh water which is being used by mdUStff;S
(a) 13% | (b).).){yA}' #
' ' d) 23% ,
(0) 43% ) isicalled

hich consist of rocky crust of eart
(b) Lithosphere
(d) None of given . ARE

s Ui Jnmeeiy, fl < g g—

(a) Atmosphere
(c) Biosphere
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Envlronmental pollutant adversely affects
(a) the human health i

' .
How much fresh water lS consumed. for domestic purpose:

(a) 8% . (b) 6%

(c) 10% (d) 7%

How much mass of lithosphere is made of eleven (11) elements?
@) 853% - -, - - (b) 90.5%
{e)'995% ~~ = . - ~(d) 99.5%

The region of earth capable of supporting life is called:
. (a) atmosphere (b) stratosphere -

- (c)biosphere "~ S (d) lithosphere

The element which is present | in large extent in lithosphere is
. (a) Oxygen | .I : -~ (b) Iron

(c) Sodlum : (d) Magnesium

. | (b) quality of life
(¢) the natural functioning of ecosystem.-  (d) all of these

Environmental pollution is spreadmg in almiost every city of the world due to

(a) continuous rapid growth.in population (b) urbanization
(c) industrialization and transportation (d) all of these

_Wthh property of CO given below is mcorrect"
- (b) It is highly toxic gas

~ (d) It.is soluble in water
How much CO is coming in the atmosphere by fuel burning in various types Of

(a) It is colourless gas
- (¢) It has pungent odour

transportatlon" y = aa
(2):165% D . (b) 75%
O8% - @9

- — i — - ‘_‘

What is the effect of CO mhalatlon""“. Tl |

(a) sore throat - (b) nose irritation
(c) suffocation. (d) eyes lrrltatlon
Ny formula represent which oxide of nitrogen

(a) NO and N0 (b) NO, and N7,0O
(c) N,O, NO and NO, (d) NO and NO;
Which oxide of nitrogen is mainly produced by bacterial action?
(a) NO . | - (b) NO; |
() N2O | (d) N20;
The residence time of NO in atmosphere IS
- (a) 2 days- -_ ] . (b)) 3 days
(c) 4 days - (d) Iday
The residence time of NO; in the atmosphere IS ;
(a) 3days. , . (b2days,
(c) 1 day IELEL T, (d)Sdays b
Coal contain sulphur PO
(a) 1-3% s : (b) 2 - 5% <L ]
©)1-9% e | (d)318% R
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(29)

(30)

(31)

(32)
(33)

(34) "

(35)

(36)

(37)

(38)

(39)

(40)

41)

@)

(¢) a solid having high boiling point

~(a) oxidation reactions

- (¢) 25 - 28 Km altitude

~(¢) 201t0 - 61°C :
The temperature in stratosphere increase

-
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The mean resndence time of CHj i
(a) 2 - 5 years |

(€) 5 -9 years

How much SO, is produced by volcanoes"

In atmosphere-isabout
" (b) 3 -7 years
(d) 4 8 years

@07 = - (b):67%
(c) 87% ' (@ T%
Reducing smog contains high contents of
(@ NOy S (B S(E);_ |
The main cause of reducmg smog.is combustion of
(a) Oils | y A : (b) Coal
(c) Natural gas o l (d) Gasoline
The main reactants of photochemlcal Smog are
(a) SO, and NO (b) SO, and unburnt hvdrocarbons

(c) NO and unburnt’ hydrocarbons (d) SOz and NO;

The yellow colour in photochemical smog is due to the presence of
(@) nitric oxide (b) suiphur dioxide

(c) nitrogen dioxide " (d)ozone
Peroxyacetvl nitrate (PAN)is i
(2)-a nose irritant

(c) an eye 1rritant

dzone 1S -
(a) a gas having high boiling point

s

(b) a throat irritant
- (dy a'skin 1rritant

~(b):a liquid having low boiling point
(d) a gas having low boiling;point

The normal amount of overhead 0zZone: rs about
(a):250 bU . - (b) 350 DU
©) 200 DU | . (d) 150 DU

By what type of reactions oxygen is.converted into ozone
(b) photochemical reactions

(c) reduction reactions L (d) redox reactions
The stratosphere where ozone layer exists in the atmosphere is approximately at .

(@) 10 - 35 Km altitude (b) 5 - 30 Km altitudes
(d) 15 - 40 Km altitudes

s with mcreasmﬂ altitude from
(b)15 to- 56°C —
() BVA 53°C

s with increase of altitude from
~(b) -46't0 -12°C
(d)=561t0 -8°C

spe_cies present in strat

The temperature in troposphere decrease
(a) 10to - 51°C - e

.

(a)-56t0-2"C
(c)- 49't0 - 25°C

. ‘ at absorbs [IW*--
Which is the mam chemlcal osphere that absor

radlatlon' - |

2 - () O
Smog may be o -" (b) reducmg S
(a)oxidizing e o : '(d) bothia and'b

) neutrahzmg




(44)  The over all result of photochemical smog in afternoon is built up of

(a) neutralization agent . (b) oxidizing agent

(c) reducing agent . | (d) activating agent
(45) Chromium (VI) is used m

(a) leather tanning 3 (b) fertilizer industry

(c) cement industry ' (d) water purification
(46) The ozone layer is |

(a) 25 — 28km high | (b) 20 — 25 km high

(c) 25 — 30 km high - (d) 35 —40 km high

J6:3lEactorsiAffectingithelQualityloflWaters:

(47) Chemical and bacterial contents in llvestock waste can. contaminate surface and

ground water causing _

(a) Dysentery- | (b) Typhoid

, (c) Hepatitis (d) All of these

(48) Which causes the contamination of both surface and ground water which is used for

irrigation and potable water supply?

(a) toxic organic compounds E (b) heavy metals
o) metalloids " (d) all of these
(49) °“Which chromium is one of the water pollutant? B
(a) Chromium (111) | () Chromlum (IvV)
(c) Chromium (V1) . (d) Chromium (V)
(50) Chromium (VI) is highly toxic and is known to cause
(a) Typhoid . (b) Cancer
~ (c) Hepatitis | e (d) Aids
(51) . Water is considered as polluted when amount of dissolved oxygen is less than
(a) 2ppm , | (b) 6ppm
(¢) 4ppm . - (d) 3ppm

(52) The amount of oxygen consumed as a result of biological ox1datlon of dissolved
~ organic matter in the sample is called

(a) DO | (b) COD
(c) BOD . (d) U
(53) Amount of dissolved oxygen in water ranges from
(a) 3-7ppm . (by 4-8 ppm -
- (¢) 5-9 ppm (d) 2-6ppm
(54) Oxygen demand of water can be determined directly by treating it with
(a) manganate ion oy (b) dichromate ion i
(c) chlorate ion | " (d) both ‘a’ and ‘b’ '
(55) Higher value of which indicate more pollution
(a) COD | ~ (b) BOD
| (¢c) DO | (d) Both ‘a’ and ‘b’
(56) Dissolved oxygen in water is measured in -
(a) Dobson unit - . (b) ppm
(c) gram : (d) cm’
(57) BODisthe capacnty of orgamc matter in natural water to consume oxygen within a period of
' (a) two days | - (b) three days |
- (ofourdays =~ ~ (d) five days el £
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(58)

(59)

(60)

(1)

(3)

(4)

S)

- (6)

(a) control the orowth of funﬂus

(a) lead
_(¢) copper

'hl- r'-_‘

In aeration proc
process some of the organic materials in the raw wate :
oxidized with air to produce er can be easily

(c) NO . | - (d) SO,

How much, suspended partlcles can be removed by coagulation orocess
(a) More than 60% . (b) More-than 90%

(c) More than 80% . (d) More than 70%

‘Hypochlorous acid is not stable thus it cannot be stored. Therefore
It 1S generatcd by dissolving |

(a) Cl; gas in water. . . N (b) NaOCl in water
(c) Ca(OC€1) in water e (d) Al of given

In human, liver cancer is due to

(a) oxvgen | | | (b) chloroform

(¢) bdnbOﬂ dloxlde | ~ (d) methane

Ti*ereuydmg of g)ldbthl‘i done b)

(a) Reprocessing | (b) Depolymerization
(¢) Transformation | =T (d) All ofabove
Polvthene temphthaldre can be recycled by

(a) reprocessing P “(b) depolymerlzatlon
(c) transformation | . (d) all of these

MULTIPLEIGHOICEL
(From textbook exerc:se)

The pH range of the acid rain is - T N R :
(a) 7-6.5 | - (b) 6.5-6 - . 5

(c) 6-5.6 h (d) less than 5 ‘
Peroxyacetylnitrate (PAN) Is an lrrltant to human beings and it affects

(a) eyes (b) ears

(c) stomach s c- (d) nose

To avoid the formation of toxic compounds with chlorine which substance is used

for disinfection of water

(a) KMnOs4. * (b) OF
(c) Alums ' (d) Chloramines
A single chloride free radlcal can destroy how many ozone molecules
(a) -100 - .. (b) 100000 |

are the pesticides which
K un21c1de< are the p il

(¢) kill plants (d) kl” herbs

Ecowstem is a smaller .unit of
(a) lithosphere |

A b e ras " ) te water is dueto’ the salt of
The main pollutant of leathe

(b) hydrosphere




(9

©)

(10)

o j,if-_ ;@\
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(2) 900 to 1000°C

. _ - — _ )

ificati ' t used is
In purification of potable water, the coagulan
(a) nickel sulphate (b) cooper sulphate

(c) barium sulphate (d) alum
The temperature in the non-rotating chamber in the

hazardous waste process has a range

incineration of industrial and

 (b):250/t0 500°C

(¢)'950'to 1300°C ~ (d) 500t0'900°C
Newspaper can be recycled again-and again by how many times?

(a) 2 . (b) 3

o (c)4 = , (d)5

(1)
@

&)

@

)
- (6)
(7).

(8)

©®

(10)

- Fungicides are the pesticides which
- (a) control the growth of fungus

Oxidation reactlon m natural water 1s catalvzed by

(a) Salts | _ ~ (b) Micro- orgamsms

(c): Organic matter - . ~ (d)Bothband ¢
Which one of the followmg gas is produced during photosynthesns
(a) N2 | , (b) 0,

" (©)CO, | . (@)cCo

To avoid the formation of toxic.compounds with chlorme, which one of the following
is used for the disinfection of water

(a) Ozone | - (b') Chlotnedistde
~(c) Acetic acid | (d) Bothaand 'b”
~ Cracking of polyethylene at high temperature gives -

(a) Allotropes ' (b) Isomorphs

(c) Polymers (d) Monomers

(b) kil insects-

(¢) -kall plants (d) kill-herbs-

Which element i Is not present abundantly in the earth’s crust?

(a) silicon | (b) aluminum

(c) sodjum + A . (d) oxygen
A frog is'swimming in the stream. In which component of environment, it is present
(a) lithosphere | (b) hydrosphere

(c) atmosphere (d) mesophere

A person is affected -with carbon monoxide gas How can  we save him/her by

adverse affect of the poisonous gas

(a) drink dilute solution of NaHCO; ~ (b) drmk dllute solutlon of CH;COOH |
(c)'supply pure O, for: breathing (d) allare correct

Ozone depletlon in stratosphere region is mainly dueto:the reaction of 03 tvlth

(@ 0 R
'.(c) CFCs | S (d) All of these ¥
Chemical oxygen demand of water (COD) is measured by reactmg water with
+(a) permanganate 1on (Mn®4 ) |

) dichromate ion (Cr;0;%)

(b)ichromate i lon (Cr(§)4 )
(d) sulphate lOl‘l (SO, DI

(12)

(13)

| (1)

@
©

(4)

(5)

©

(¢) dehydration

- T
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The quality of raw water is lmproved_by; ’

a) reducti ‘ 7
(a) on (b) aeration

(d) incilneration
Colloidal material i In raw water IS removed by
(a) purification (b)fcoagulation

(c) chlorination (d). combustion

Crackmg of polyethylene at hlgh temperatures gwes Its

monomers which ar "
for manufacturmg e used

- (a)toys | . ' (b)*trays'

(¢) lubricants (d) allof the above -

(Lahore & Gu]ranwala)
Disinfection of water by chlorine is done by the production of: (LHR 2005)
(a) NH,Cl A . (b)NCI; ' |
() HOC] = (d) NHCI;

To avoid the formation of toxic compounds with chlorine, the substance used for

disinfecting water is: * (GRW 2008)
(a) KMnOs | | - (b)ozone

(c) alums | ~ : (d).chloramines

The main pollutant of leather tannerles in the waste water is due to the salts of:
' (LHR 2007)
(a) lead e (b) chromium (VI)

(c)copper iy (d) chromium (111) R |
Atmosphere contains carbon dioxide: | e , (GRW 2007)
(C)OOQ%. + Ty V.US70 ook AT
Ecosystem is a smaller unitof: .~ - (LHR 2008)/(GRW 2009)
(a) lithosphere (b) atmosphere

(c) biosphere _ (d) hydrospher 2 e

' ) o p—— ATy ° @ et . e q s

Broxy acetyl nitrate (PAN) is an irritant to human belugs and | JHR 2008 09)
(a) eyes | A i -(b) el

(c) stomach (d) nose (LHR2011)

(7) -

8

9

Following 1s better to dlsmfect water + _
(a) Clz ; o e (D)o

(¢) O3  {(d)KMnO: ff ‘m a lﬁudf 1, .

‘The residual ash after mcmeratlon of mdustrtal waste is disposed 0 (LHR 2011)

which is lined with:

(a) Portland cement

M) Methvl silicone S
ollutant

Which gas is not a p (Ij)-.C(E)

(a) SO, . . - \ 2 e
(c) NO; s o (d) COZ.

(b) Clay'and plastlc

(d) Stone-ware_ (GRW 200 8')'-' ~
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(10) The temperature in the non .
— rotating cl
?;)286 g?gslgoﬂostecpmccss panapungs g chamber in the incineration of lué:lll{%rlal and . ,
(b) 750 tO 500 OC | ( 2008) (9) (Tl;(;pH range of the acid ral
. a 6.5 3 nis e
(c) 6-5.6 3 _ s (b) 6.5 -6 (SGD 2009)
- (d) Less than 5

(c) 950 to 1300 °c |
a ;1;11)166%}1 Ig"ge of acid rain is: ' (d) 500 to V0 '€
0 | .
12 Ol | ' {byoi 1o EREES , ~ (10)  Peroxyacetal
( )__ E)lel gl(})l(()‘:lli\ll:ess of 1tmosphere iS: (d)2109 I ~ (a) Eyes hirate (PAN) 1s:an irritant to human b _
] | - e | n :
= (¢) 500 km | e (b) 1000 km (GRW 2009) . © Stomach | ' , (b) Earsemgs anditaffects: (SGD 2009)
(e) 6- P (D) _ . L (0)6.5-6 - (LHR 2010+GRW 2010) ~ (a) control thc arowth s which .
(14) A single chloride free radical can d - (d) Less than 5 (12 SI(':) Kill plants - ~ (b) Kill insects (SGD 2010)
(a) 100 1 destroy how many ozones molecules: (LH D ) The residence timée of NO in (d) Kill herbs
(15) %[)1 10.000  ~ . e (b) 10,0000 _ s: (LHR 2010) . = (a) Thirty minutes . ‘"“‘O_Sphere IS ) |
W< (a)ef{)()HSl ange of the acid rain is: - (d) 10 . . . e (clgIThree days 9y - (b) One day (SGD 2010)
(0)6-5.6 . (b) 6.5-6 (GRW 2011) Fa) s of acid rain is (d) Four days
' ~(d) Less than S | - _ | e | . | - |
E ToU - . ; ()6-56 ' . (b)6.5-6 (SGD2011)
, (From Pdst Pat e e (14)  In purifi | | (d) Less th
_ Pe"“ 2008 2011 | - - purification of Potable S 5 |
(1)  How many nmegilga]abad + Sargodha + Rawalpmd)l Board) ‘ -  (a) Nickle Sulphate water the Coagulant usedis .~ (SGD20]
(a) 3 I B Paper can be recycled? i | .! - (c) Barrium Sulphate n (b) Copper Sulphate 1)
A (C) 4 . : | I (b) S (FbD 2009) | (1:’) .BIO chemical oxygen demand is the - (d) Alum
S e RN (d) 2 . | '_ _ consume oxygen with in a period of. apagltv of organic matter in natural water to
(a) Biosphere | L . FSD 2 Y & - (a) Tinree'days - e (RWP 2008)
3 (c) Atmosphere B ~ (b) Lithosphere ( .SD 2009) Y A - 16) (¢) Five days i — {3; g?ugdays
) The main- ' | (d) Hyd ' . : ' ' Proxy acetyl ' . Ix days
nollutant vdrosphere | | Yy ace nltrate*ls an
@)ieadl of leather tannerics in the waste water is due to the saltof(F'SD 2 e - (a) Eyes _ irritant. tf) humal(lbI;eéﬂgS and it affects, (RWP 2008)
(c) Coppe S (b) Chro 009) . - (c¢) Stomach | gl | .
@) Fungicide (d) c|]r0$'”'“ v _ - (17) Half of the m - (DINGSE): .
| o e]s ?re the pesticides Whlch , - um (1) ‘. . (3) 4.6 i ass of atmosphere IS comentrated in lower (RWP 200-
ontrol the growth of b I | - WP 2009)
& SF)JKIH Slaits s of fungus | (3) Kill insects (FSD 2009) - i g;) 3.6 Km _ Egi ?fli(nm
(al)legges'h water being used for domestic pl(lri)oK;él iherbS - ' | | (a’;l;((’;[[zhere s eutigpIto the depth-of (RWP 2009)
) 670 = | is. | ' _ L = | . WP 2
6 (¢) 69% _ -. (b) 23% F: (FSD 2010) = B ot (©) 150 Km iy EE; '?,OKK““ WE200°
The normal am . - (d) 100% - N s ‘- (19)  Proxy acetyl nitrat OIS |
"~ (2) 300DU 0%"-“ Qf overhead ozone is A B ir | | h_ (a) Ears Y 2 (PAN) IS an 1rr1tant to human being and it LifCL[‘- (RWP 2010)
o (c) 400 DU L (b) 350 DU ' (FSD 2010) S (c) Eyes - o, = Egi it;)m'u,h
- The number of z (d).450 DU . BRI (20) Newspape b =+ .
ones_through wh | , * g paper can D€ rLC\fclLd agam and again by how : ) (VP
ATt ich the charSg | e @2 , many times: (RWP 2010)
(a) 2 lcment S ge passes in a rotary kiln durlng ' | (L)) h - (b))2
(c)4 -~ = b) 3 ' (KSD 2011 . : (21 (d) | - |
(8)  Themain pollutant of] ' | Ed; > | - ) ) 8?l$:3§;;3;30¢1rb011< play an effective role in removing O;inthe:  (RWP 2011)
_ nt of leather tan | % = ' o e s (b) Stratospl oAy
(a) Lead neries in the waste water i | . P phere
_ S due to the sal - | (C) olar I'eglOl] (d) F ¢
| b altof (FSD 20 - - i (07 | quator
(b) Chromium (I1) 11) T Q) ( ‘2) | L;i'hisrt)here is' mainly made up of 11 elements, the element found in highest
A : | 1 ?ﬁ)golcll iﬂlg: IS: _ | _ e S | (RWP 2011)
¢ . v g E ) Calcium TRl |

(c) Copper
| - | (d) Chromium (VI) s
. ‘ ' LS o] (c) Carbon | (d) Silicon R -




(1)

@)
3)
@
5).
©
-(-7)'.'
®)

9)-

10)

-(11)

(From Past Pnpers 2008-2011, ) | *
(Multan + Bahawalpur + D.G. Khan Board)

One of the following is not the axfect of acid rain. Point out that: (MTN 2008)
(a) It increases the percentage of CO; in the atmosphere |
(bj It leaches metal like aluminum, mercury-and lead from soil
(¢) It damages the buildings
(d) [t decreases the pH of natural )
Newspaper can be recycled again and again by how many times? (MTN 2008)
(a) 2 -7 - (b) 5 |
E - (d) 5
A single chloride free radical can destroy how many Ozone molecules? (MTN 2008)
(a) 100 | - ~ (b) 100000
ORI - (@) 10
The normal amount of overhead ozone is about: (MTN 2008)
(1) 150 DU (b) 250 DU
(¢) 350 DU (d) 450DU |
‘How much earth’s water is Ppresent m Ocenns (MTN 2008)
. - (a) 97% S AN (b) 87%
(€) 77% e 3 (d) 67%
Detergent greatly affect: | . (MTN 2009)
(a) Aquatic life (b) modern life
(c) Terrestrial life (d) plant’s life
- The Ozone layer is. ‘ (MTN 2009)
(2) 25-28 km high (b)26-29 Km high * |
(¢) 24-27 Km high :(d) 20- 28 Km hwh -
Ecosystem is a smaller umt of - (MTN 2009)
(a) Atmosphere (b) thhosphere .
(c) Biosphere ) Hydrosphere
The normal amount of overhead Qzone is (MTN 2010)
(1) 250 DU ~(b) 350 DU ' :
(c) 450 DU “(d) None of these - | |
Normal amount of overhead ozone in atmosphere is (MTN 2010)
(a) 150 DU ~ (b) 250 DU N
(Tcl)l 550 DU - (d) 450 DU
e pH of acid rain is o = 7 s
(a)7.00s5. . - (b) 056 FMT.N =)
(c) 6.0-5.6 S T (d) Less than 5 . |
“ Fivgspaper can be recycled agam and agam by how many tlmes‘? (MTN' 2011) |
a ‘ | S | b) 4 - I |
(c) 3 - Ed; 2 |

13)

To avoid the formation of toxic compounds with chlorine whij - '
orine which sub '
for disinfecting water:- | stance Is used

(2) O s ~ (b) KMnO,
. (d) Chlorines

(MTN 2010)

(14)
(15)
(16
an
(18)
(19)

(20)

(21)°
(22)

(23) -

&

- (525)"-
(26)

(27)

*The region of Earth capable of supporting life is called -

IEnwronmentaIfChemlstry .

. e S [ o— ¥
m hh
= -

r—--._.‘,"__'_l_ —-i--.-‘

(a) Atmosphere (b) Biosphere (BWP 2008)
(¢) Lithosphere . L - sl
(d) Hydrosphere i,

Which one of these gas is not a pollutant? - VA

(2) CO - | _ (b) SO, (BWP 2008)

(¢) NO; . - (d)Co, renal

The resndence time of NO is T g _ (BWP 2009)

() 1-2 years (b) Few hours s

(¢) 4 days (d) One day - . i

How much fresh water 15 used for domestic purpose = (_BW“P 2009)

(a) 8% - ] (b) 23% -

(c) 69% - . (d) 100%

‘The element present in greatest proportion on earth crustis - (BWP 2010)

(a) Magnesium : - (b) Nitrogen |

(c) Oxygen | (d) Iron - b d

Eco system is a smaller unit of . - (BWP 2010)

(a) Lithosphere (b) Hydrosphere

(¢) Atmosphere () Blosphere =

The reaction between fat and NaQOH is called: | (BWP 2011)-

(a) Esterification. - (b) Hydrogenolysis -

(¢) Fermentation _ - (d) Saponification | '

Ecosystem is a.smaller unit of 3 el L ® a b (DGK 2008) -
- (a) Lithosphere " (b) Hydrosphere | e

(c) Atmosphere: _ - (d) Blosphere | TR g

The normal amount of overhand Ozone is about. (DGK 2008)

(2) 150 DU | (b) 250 DU | |

(c) 350 DU (d) 450 DU

The decrease in-ozone concentration in overhead atmosphere is occurring due to

human actlwty Half of the ozone over Antarctica has been depleted up 10 theyear .
' (DGK 2009)

(a) 1960 . R (b) 1970 _ |
(c)1980 - - (d) 1990 - |

Incineration is a process in which solld-waste IS burnt at hlgh temperature following

temperature range is most effective. : (DGK 2909);;
(a) 900'to 1000°C '(b) 18\100 to- ?03 SR
¢) 100'to 200°C (d) Noneof these - * " = = .
Elt))mponents of environmental wluch consist of all water bodles IS i (DGK 2010)
(a) Biosphere = . ~ ¥ (b)Hydrosphere > B )

(c) thhosphere ' | | (d) Atmosphere (DGK 2010)
Reducing smog contams hlgh contents 1) I - - |

(a) NO; - (b) (S:gz

' d) CO Bk
CYND ( K 2011
f&)smgle chloride free radical can destroy ozl';o_n]% 3wlecules +(D(:" - )

(ORY | ST _ (d) 1000_00

(c) 1000




g

-
. KIPS !
 SCHOOL |

ol oo

(From past papers 2005-2011)
(Lahore & Gujranwala Board)

(From Past Papers 2008-2011)
(Faisalabad + Sargod

S
g

e
1
= P

Y Ao

Gy

H“l;-':"{p". ‘»E
=¥ g e

:-?t -

woama - O-HD- ST

Q: 1

Ans:

AnS:

0: 6
Ans:

“vapours. |
What is hydrosphere?

“carbon monoxide, h

‘blood haemoglobin mo
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What is atr‘nOSph*ere? .
The layer of gases surrounding the earth is called atmos

in different proportions. i.e. N, (’78%), 0> (21%), Ar
amounts of Ho, 03, CH4, CO,

phere. It consists of various gases

‘ (0:9%), CO, (0.03%) and trace
He, Ne, Kr and Xe. It also contains various amount of water

L

[t includes all water bodies, mainly oceans, rivers, streams, lakes, polar ice caps, glaciers and
ground water reservoirs. Ocean contains 97% of earth’s water but not drinkable due to high
salt contents. Only 1% of'the total earth’s water resources is fresh water.

What is biosphere or ecosphere? _ )

It is the region of earth capable of supporting life. It ‘includes lower atmosphere, the
oceans, rivers, lakes, soils and solid sediments that actively interchange materials with all

- types of living organism.

What is Ecosystem? , _ |
Ecosystem is a smaller unit of biosphere which consists of community of organisms and
their interaction with environment i.e. animals, plants and micro-organisms which lie in a
definite zone and depend on the physical factors such as soil, water and air. |
What is environmental pollution? Why it s spreading? | |
Any substance in the environment which adversely affects ‘tih‘e human health, 9uahty _of
life and the natural functioning of ecosystem is known as en-wfom_nental pollution. Wlth
continuous rapid growth in population, urbanization, industrialization and transportation

- pollution is spreading In almost every city of the world.

What are environmental pollutants?

" All those substances which adversely affect the human health, quality of life and natural

finsctioning of ecosystemare environmental pollutants, There are two types of pollutants

a) Primary pollutantrs like CO, NO, unburnt hydrocarbqns ete

b) Secondary pollutants like acid rain, smog etc.

What are primary pollutants?

The waste products given out from chlmr}ey_s of i o
Aut obiies contain gases such as sulphur dioxides, sulphur trio: ges AT
s 'ydrocarbons; ammonia, compounds of fluortne 4&nd T

materials. These waste products are called primary pollutants.

A » - » "’
How carbon monoxide is a poisoning gas’

onoxide in hi isonous gas and. causc
-' onoxide in highly poisono | ‘
el - more strongly than OXYgen thus exc

: ]

industrial units an.d exhaust of

s suffocation if inhaled. 1 binds
luding oxygen from normal -

LI
versed? | | |
ssure oxygen. Exposure to high
sness and aventually death.

respiration. - o
'Hol:v poisoning effect of carbon monoane.callhl?el:‘e s
The CO pdisoning can be reversed by IVINg lgnssiou
concentration of CO results in headache, fatigue, Uncoti>

- e LS
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What is acid rain or acid deposition: | L .
Air is polluted with SO, due to combustion of coal, crude oil and other fossil fuel n

nower plants and petroleum industry.
- §+0, = S0,
2580, + 0, — 280,
These gases through various reactions in the atmosphere form sulphate aerosols. SU» 18

the major source of acid deposition in the atmosphere.
What is smog? How it is formed?

n . 'ﬁp' | L '. r ! ; Vg" J 1
“The word smog is a combination of smoke apd fog. The main cause of smog is

~combustion of coal. The other cause is higher concentrations of oxidant like ozopge. NU

and unburnt hydrocarbons.
What is ozone? How it acts as pollutant. |
Ozone, Oz 1s a gas having low boiling point: It is present in small concentrations

-

throughout the atmosphere. Ozone is produced in most of the tropical regions by the

- harmful to-the piants and other material i.¢. attacks rubber, reduces durability and

0:13
Ans:
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Ans:

(Oz). Fhe organicmatier is oxidized with the help of this dissolved oxygenin waier. it is

“photochemical reactions of oxygen, from where it is transported to polat regions. It acts

as a pollutant and causcs variops health problems. i.e. damages eyes and aggravaies
asthina, decreases the elasticity of lung tissues, coughing, chest discomiont cic. It 1s

appearaiice of paint and causes fabric dyes to fade.

Wihat is the roit of CFC in depletion of ozone layer?

CFCs chlorotleyrocaroons used as-refrigerants in air-conditioning and iri a€rosoi sprays
are inert in the toposphere but slowly diffuse into stratosphere, where they are subjected
to ulwraviolet radiation generating Cl free radicals. CFCs play an effective role In

removing O in the stratosphere due 1o following reaction.

CFCt, — CFC(, +C¢
ot ‘Ce+0, — ClO~O0,
' | CLO+0 — *Cl+ 0. |
A single chloride free radical can destroy upto 100.000 czone maoiecules.
Whiti s meant by term dissolved oxygen (DO)? ' |
The must iimportant oxidizing agent which is dissolved in water is moleculiar vnypen

S

»

a paramcter to determine the quality of water.

What is Biochemicai oxygen demand (BOD)? RN

It is the capacity of organic matter in natural water to consume oxygen within a period ol
live days. Lhe value of BOD is the amount of oxygen consumed as a resuit of biological
oxidution of dissolved grganic matter in the sample. - N W |
What is chemical oxygen demand (COD)?
The organic content of water which consumes oxygen during chemical oxidation is
evaluated by chemical oxygen demand (COD). |

Whatis Aeration? ., q

The quality of raw water is improved by, acration. In the Drocess air is_passed through
water to remove the dissolved gases such as foul smelling  H,S, organosulphur

-y

compounds and volatile organic compounds.

(: 20

Ans:

Q: 2]
Ans:

the raw water, which causes the precipitation of suspended Impuritics.

What is incineration? Give its advantages

I.ncn?cmtlon IS a waste treaotment process in which solid waste in burned
ranging from 900 to 1000°C. The burning of the solid waste in
combustible materiﬂls lcaving behind the non-combustible
could he disposed off on-the Jand or landfills. The volume
The combustible components of garbage such as D
the fire, in tncineration the he :
turbines to produce clectrieity.
What s the importance of gases present in atmosphere? _

The gases present i atmosphere are very important for the life on carth. These qases
absorbomost of the cosmic rays and the major portion of: the harmful electromagnetic

at high temperature
the incinerator consumes all

materials and the ash restdues. [t
of waste is reduced by two third.

. aper, plastics and wood provide fuel for
at proauced may be used to produce steam which runs the

radiation - which come from.the sun. Thus life on carth is protected by this abse ption of

radiation. Other gases like O; is required for breathing, €O, is used. by plants for
photasynthesis, Ny by nitrogen fixing bacteria. Water vapours are responsible -for
sustaining various forms of life on the earth. Because of gases present in atmosphere it
mainlains the heat balance of the earth. ol -

What is Lithosphere?

ithosphere consists of rigid rocky crust of earth and extends to the depth of 100km. the
mantle and core is the heavy interior of the earth, which constitutes the majority mass of
carth. 99,5% mass of (lthosphere is made up of 11 elements i.e. O3, Si, Al, Fe, Ca, Na. K.
Mg, and Ti, H; and P (<1%). Few elements in trace quantitics are C, Mn, S, Ba, Cl, Cr, I,
Zr, Ni, Sr and V which occur in the form of minerals. i |
What are secondary pollutants? Ny | ~
When primary pollutants in the atmosphere react due to some activity, they _prn?du_ce
secondary pollutants such as sulphuric acid, nitrogen monoxide, carbonic ‘acid,

/

hydrofluoric acid, peroxyacetyl nitrate (PAN). ozone. aldehydes, ketones and proxy

- ©: 23
Ans:

Air is polluted with SO due to combustion of coal. crude oil
power plants and petroleum industry.

henzol. The above mentioned comipounds are toxic and therefore their concentiation n

atmosphere has to be controlled. __\ :
How sulphatc acrosols arc formed and how they a ffect? e o
Sulphur diexide is produced by volcanoes (67%) and by oxidation of sulphur containing

oascs by decomposition of organic matter.

S+0, > SO,

280, + - 250, _
These gases have pungent odour hence are very e
reactions in the atmosphere they form sulphate acrosols. T'hc:

' ' ' jor source o
respiratory troubles among old people. SOz IS_t.hC nm{fc;ublcs e s
atmosphere. These aerosols cause severe respiratory _

eitant and suffocating. Throu gh various
aerosols cause severe

£ acid depositioniin'the
Id people.

i
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What is reducing smog?
Smog is the combination of two words sm ‘
SO-, it is chemically reducing in nature thus known as reducing smog.

oke and fog. If it contains high concentration of
The main cause of

~ reducing smog is combustion of coal. .

Q; 26

Ans:

What is photochemical smog? | | |
Photochemical smog consists of higher concentrations of oxidants like ozone and is also

ermed as oxidizing smog, it is a yellowish brownish grey haze which is formed in the
presence of water droplets and chemical reactions of pollutants in. the air. It has
unpleasant odour because of its gaseous components. The main reactants (?f
photochemical smog are nitric oxide NO and unburnt hydrocarbons. Nitric oxide is
oxidized to nitrogen dioxide within minutes to hours depending upon the concentration of
nollutant gas. The yellow colour in photochemical smog is due to presence of NOz.
What is ozone hoie? . '

Ozone, O, is a gas having low boiling point and present in small concentrations
throughout the atmosphere. 1t surrounds the globe filters harmful ultraviolet (UV) rays

. coming from the sun. The thickness of the ozone layer has been decreasing over

Antarctic during the spring time. Since the mid 1970’s by the mid 1980’s loss in ozone at -

some altitudes over Antarctica resulted in about 50% depletion of the total overhead
amount. The region is which ozone depletes substantially in every Year during Sep-Nov is

" now termed as “ozone hole”.
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Why chlorination-of water has harmful effects?

Chlorination of water containing organic materials also forms some organic compounds
whidftff_are toxic. Like phenol if present in water’ reacts with chlorine to form chlorinated
phenol with offensive odour and taste and is toxic as well. Hypochlorous acid reacts with
organic water (humic acid) dissolved in water’to form chloroform CHCI;. This chloral form
is suspected liver carcinogen and also has negative“reproduction and development effects in

humans. If chlgrate water is uséd for drinking, it increases the risk of bladder and rectal

cancer. To avoid the harmful effects of chlorination of water, ozone or chlorine dioxide is
used as disinfectant of water. =~ ke | |
What are the bad effects of drinking chloripated water?
Drinking chlorinated water increases the risk of bladder and rectal cancer. It is also
suspected liver carcinogenic as chloroform is formed when.hypochlorous acid reacts with
organic acid (humic acid) which is dissolved in water,, | kg h
How formation of toxic compounds can be avoided?

.\'\-

The formation of toxic compounds due to chlorinatiorrof: water ‘can be évoided by:using -

ozone or chlorine for the diginfection of water.
What is reprocessing of plastic?

The recycling of plastics is done by reprocessing, depolymerization or transformation. In -
reprocessing the used plastics are remelted and styrene which is used for manufacturing

of different products, e.g. the original use of polystyrene is for the manufacturing of
foam, packaging cutlery, furniture etc, buE after reprocessing it is used mostly for the, - *

,p

manufacture of toys, trays, etc.
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What is depolymerization?

Tl‘fe.polymenzatpn 13-.@)pracessiin which the used plastics are converted back i to thei
original components by a chemical or thermal process so that these can be sub sl
polymerized again. e.g. polyethylene terephthalate can be thermally depol ms u.Se%lfenﬂy
presence of a catalyst and heat into its original components. PRy Sl the
Ca-rbon monoxide 1s g main primary air pollutant. Give its effects on the human
beings. | | | * ' :

Carbon monoxide: . |

Human Activities: R .

Fuel burns in various types of transportations 1.e motor vehicles, railways, and air crafts.
These sources release 75% of total carbonmonoxide in the atmosphere. |
Poisoning efféct of CO: “ R

During breathing, we inhale oxygen which binds with Haemoglobin to form
oxyhaemoglobin. Oxyhaemoglobin being unstable complex, decomposes to release
oxygen which is used in cellactivities. When CO s inhaled, it binds with haemoglobin to
form carboxyhaemoglobin which is a stable complex. As a result, haemoglobin will not
He available to transport oxygen for normal respiration. |
Harmful effect of CO: | o T

Exposure to high concentration of CO results in

(i)  headache xh T

(i) fatigue .

(iili) unconsciousness | -' |

Exposure to CO for longer period eventually leads to death.

What is the unit used to measure the amount of Ozone in’ the atmosphere and give
its normal amount. | e re

Units of ozone measurement: | L |

The amount of ozone in the atmosphere is expressed in Dobson units (DU). The normal
amount of overhead ozone is about 350 DU. |
How detergents are threat to aquatic animal life?

Detergents: . | _. :
Detergents are excessively used in industries and household as cleaning agents. The

amount of detergents being released in waste water is increasing day by day. This waste
water when discharged in rivers or sea greatly atfects the aquatic life. Furthermore, the
detergent contents of waste water mobilize the bound toxic ions of heavy metals such
as Pb, Cd and Hg from sediments into water. - :

How is oil spillage affecting the marine life?
Petroleum Products and Plant Life: - _
When oil is spilied on the surface of sea water. 1
light through the surface of water. This results in two problems
¢i) Process of photosynthesis is affected |

(i) Dissolved oxygen in water Is decreased.

he oily layer affects the transmission of
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@: 36 Explain the process of incineration of industrial waste. i J TONS
' : i A : : : ' - " mperature. £ 1€ 0 L Bas A AN B
Ans: Incincration is a process in which a solid waste is burnt E_lt l}lghl te [P' i v (From past papers 2003 2011) :
- sl e i ash 1s left be | _ 2005-2011
combustible material is burnt and the non-combustible material in the as | (? (Lahore & Gujranwaly )
residue. | . b
: | (1) Carbon monoxide 1$ a main primary air ant. Give its effects ¢
Explanation: i | ] ), pollutant. Give its t,llt:g[b o1 the human bcings.
T e ‘ “the incinerat] cess are given below. 3 ' N S - o e LHR 2005) (LHR=2
the POl tant points of th.e ”‘_‘C'“er_atlon PIOGEsaluliphvt _ kil which z (2) What is acid rain and how does it affect our environment® ( )-(Lm\f\“%(j)
(iy The high tempcrature'mcmeﬁ*atmn system consists of consists of a rotary Ktn whic (3) What is lill'losphure” ) | (GRW 2005)
s - - : ino liqui id or sh - tes are burned at .. g o LHR 20
accepts all types of ""35295. mcludn;g liquid, solid or sludge. The wastes are b € What is the unit used to-measure the amount of Ozone in the umwsphcfc and r'U?)' *~
temperature between 6507C to 1100°C. | | | wotrial amoniddl ' . - (Cl’l\!\‘%g;&nb
(i) Ash from the rotating chamber is collected at waste tank and the remaining liquid (5) What are primary pollutams? Give their names. (Ll-;l{- ;;J Ult))‘)
gaseous nzaferials are passed te the secondary chamber. - | . (6) Deline acid rain, What is the effeet of acid rain‘on earth? | (LHR 2009)
(i) The :5t1‘_Cm"dﬂl'}' chamber is non-rotating and hence the temperature. range of 950 to : (7) Why 18 0zone [aver depleting? What will h_:ippen when the concentration of ozone will
1300°C is maintained and the organic niolecules are completely destroyed. The gases | decicuse? | . '~ (GRW 2009)
preduced are then cooled to 230°C by evaporating water spray. l (5) Flow acid rain and temporary acid rain are produced? How they pollute water bodies?
(iv) The coeled gases are then passed through scrubber. system which eliminates the | | . - (LHR 2010)
surviving particles and acid forming components like CO,. | ‘ . ()‘) l“ hat = AR . (]:“R 2010)
(v) Ash residences and waste water produced in the rotating and secondary chamber are | (05 How detergents are threat 1o aquatic animal life: -k (GRW 2010)
dispesed oft i the landfills | | ' (1)  What arc health hazards oi acid rain for human and animals” (GRW 2610
. | + - | (12)  What s acid raim? Give one of'its harm to building. (LHKR 2011
\ ] . . . g _ : - _
yastes | (13)  Detergents are threat 1o aquatic life. Explain. (GRW 2011)
- Liquid waste  Spraying of water ZE )
NATH Bl OTCE O]
/ . f MULTIPEEICHOICE
Rtmmiﬁ T LTS Gases | - (From Past Papers 2008-2011)
rotary kiln '!' (Faisalabad + Sargodha + Rawalpindi Bourd,)
Waste tank dary - ' | ' B ey Q
for ach Sflfs?g:b:::? .. Waste Tank ' | - (1)  How detergents are threat to aquatic anumnal life? (E §D 3U09)
‘E‘.’H‘;?jlﬁ‘;‘e‘}. - | - (2) - What s chiemical oxygen demand (COD)? (FSD 2009)
- x x A < . | . »: - : :r a -’ |.\ .. ' " 3 . . AT T . ¢ :l : {
Q: 37" What is acid rain? Give one of its harm to building. - ’ (3) What is Smog? What conditions are required for its formation? (FSD EUU)‘)
Ans:  Acid Rain (Acid Deposition): ’ : ' | .J | - (4) Name the componerits of environnient. | (JlTi,,le -:-:::3)
Acid rain which now-a-days is termed as acid deposition, was first discovered by Angus l . (3) Whm is Hydro SPI'“-"_“-‘? S . | : F;l) e 0 ”;
Sthithvin Gl‘ea‘[ Britaintavhamid 17[]1 century. - (.6') L).ISL"U::‘s:a plmmchcm_:c;u S0 and 2Ive ,.ls pl(Jp-._,:llt.:s. S
SHlofacidirain: (7)  What s the elfect of acid rant on.earth”? - (;’23 _‘;3(;:;
: - . : ' . . i’ . AN B : it - - T I G TOIPRE S e [ 1tions ( =
The pH of unpolluted rain water should be 5.6. The rain water having pH less than 5 1s : (5) “ EHEES RIS PLCIE: RGIFEII "‘_m.np"'_%mf”f_‘ 1 " (SGD 2010)
consideedhiralviacidic | | , ﬂ. - - (9) Name the oxides of nitrogen which causces ait p()“llll‘Ul‘l. | 2010}
S s ' e i | '. [ (107 Write the naines of weatmenis for purilication of F2Q in various stages.  (SGD 2t
| (1) . | Ep
T'he acid rain also.damages building materials such as - . , | .(]‘“ Nitine Tour components of environment * (SGD 2011)
x | : : . - R w | : | : ) AV bR A L , | > U : v WD 9 08
. (4) steel - ) p_amt‘ | (¢) plaSFlC (d) cemertt . i1 - (12)  Define solid waste management. ' (1122:1’1}’ ;309))
“(e) sculptural work  (f) material especially of marble and lime stone. ] - (13)°  What are the components of enviromment? - ((lep ;U 1)
. , : : - . ‘ ;'E _. ?.' CATITS "E‘i"? ‘ _ .
| (14)  What is COD? How it is measured (RWP 2011)

(15)  Detergents are threat to aquatic life. Explain.
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j (From Past Papers 2008-2011)

| - | ~ {Multan + Bahawalpur + D.G. Khan Board) | | . -

r ) : How COD 1S measure;i? Mt | | (MTN .2008) _ | \) C' H 1 — ’%C,Z—f}f- Q\'\ O & Cl‘\s —CN =

o (2) | Mention thé side effects of incineration. . e (MTN 2908) é’ﬁé M 3¢z T 7

i - 3)  Define Bio Chemical Oxygen demgnd. . | | (MTN 2003)
2 (4) Define transformation and Depolymer-izat.io.n. - | - (MTN 2__009) T
(5)  What is Incinefation and give its two advantages and two disadvantages? (MTN 2009) . . Q'ﬁ : C K 3

17 (6)  What do you mean by Aeration of Raw Water? | - - (MTN 2009) | C U - G"\C By &E < — L 5 == C ‘HS S CH.E. — ‘L =i
| (7)  Whatare the primary Poll.ut?nts'? _- 1l "i . (MTN 2009) . Y f \ £
| (8)  What are the effects of COon huma@ health? | | ' (MTN 2010) Q(‘.—Q-.g C
I (9) . What is meant by Aeration? - | - | i (MTN 2010) | | | :
i : ~(10) What-1s biochemical bxygen'demand QBOD).? . (MTN 2011)
1; (11)  What is meant by Lithosphere and biOSpheté-’?‘ - - (BWP 2008)
:I (12)  Write down the role of chlordﬂuoro carbons in destroying ozone. - (BW_P 2009) < .
\ 1 (13) What do }{Qu mean by the'term: | (a) BOD (b) COD _- (BWP2009) . (;5 £ ﬁﬁ A ,{,%@ 2 §@
| ' (14)  NO is a Pollutant, coment. . .(BV\TP 2010,2011) . * g(
!1 =l (15)  Give brief idea about primary air pollutants. ~ (BWP 2011) (} _

- 3 : , . . S J . 7 \‘* [A tf\ %
L7 (16) Just name various sources which contaminate water. - (DGK 2008) ’, / ; )
P : | - : - _ 3 — —

. : ; - "-"-——‘-;-—_h-—-.l - )
- (17) Why is ozone layer depleting? = U ' ' o (DEGEU0) e éi’"/z//’ j :j

W -
—_ e --'.-_-.i-:._"-ll i el .

! (18) '\{?hat are the pri11lar}' air p_ollmams-‘? _ _ | . (DGK 2009‘) S E | | _______F,,/?——f /’“ B / 3 @ &
| (19) Discuss livestock waste as water pollutant. - | (DGK 2010) L L__',//

= - (20)  Detine water pollution. Mentiol? oply human activities which causes watet pollution. ln el A . ?ﬁi/‘&fbiﬁ 7 éi {
it _ | S e N (DGK 2010) 63 H

| E-‘ - ~ (21) - Manipulate the reactions-taking place between | tol 7 days during the setting of cen_}ent. - . | /60/
;,,: Ji 3= ' - . 4 i (-DfGK' 20'1-11) | ol j,

t - (22) Whatis the primary p‘olluzam‘-? Also give their four names. - (DGK 2011) .
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