CHAPTER

Student Learmm O f,unﬂes

After studymg this chapter, students will be able to:
Investigate chemlcal tests for the presence of water using anhydrous copper (II)
sulphate. : ;

Explain how to test the purity of water using melting pomt and boiling point.
Distinguish between DlStl“ed ‘water and tap water with their applications in
] practical chemistry.. ' ;

: State that water from natural sources may contain useful and harmful substances
(Some examples include:

- & Dissolved oxygen b. metal compounds  ¢. plastics

d. .sewege . e, harmful microbes f. nitrates from fmzers

g. phosphates from fertilizers and detergents @

Recognize that some naturally occurrin k@ W’ Qre potentially
harmful (some exampleSé Q& @

a. some metal compo

b. some pl ﬁzquatlc life :

c. sewa ontalns harmful microbes which cause disease

d.  nitrates and phosphates that lead to deoxygenatlon of water and damage to
aquatic life (details of the eutrophication process are not required)

Explain the treatment of the domestic water supply; (some examples of this
includes: = :

.a.  sedimentation and filtration to remove solids.

b. = Use of carbon to remove tastes and odours

c.  Chlorination to kill microbes ; ,
Describe various water-borne diseases and the steps that can be taken to avoid them
Identify the negative effects of water pollutants on life and the ways to avoid them.
Explain water scarcity as an important issue faced by Pakistan and the ways in

~ which it can be resolved. ‘ @@
State that urea, ammonium salts and nitrates ate ili @
Explain the use of NPK fertilizers towm ogen, phosphoms and
potassium for improved I?\ NS :
e r\ﬂ : .
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/ long Questions prepared in the

(Knowledge, Unde.sh\ne‘mu ..pphcatlon, Analytical & Conceptual)
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rIFQ  Purity of Water ~

Ans Test for water:

Testing water is important for food and pharmaceutlcal
industries where the presence of water can affect the product

- quality and safety.

Hydrated copper (II) sulphate

“Hydrated copper (II) sulphate (CuSO4. 5H20) is a
chemical compound. It is used as a sensitive indicator for the
presence of water. It is blue in colour but when it is heated, it
loses water molecules to become anhydrous copper (II)
sulphate, which is white in colour.

Observation: @
A drop of water on : %@ per (II) sulphate changes its colour
~ from white to blue. - ;
W O,+ 5H,0=—=CuS0,.5H,0
White Blue

Sensitivity: |
It is a very sensitive test and can detect even a small amount of water.
0.2: What two physical constants can be used to determine if a sample of water is

pure?

Ans. Physical Gonstant:

A physical constant is a quantity with a ﬁxed numerical value that is umversal in
nature and does not change.

Boiling point and melting point are the physical constant. They can be used to
determine if a sample of water is pure.

Pure water boils at 100°C and freezes at 0°C under standard conditions of .

. temperature and pressure. The impurities present in water%l}%@ these
&) O\')

physical constants. ‘
Checking purity of water term r@a
The purity of a samp% cked by determmmg its boiling point at
ample

STP. If it boils at }\ of water. The presence of impurities in water
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will slightly increase its boiling point. : @@m
Checking purity of water by determmmg @ mﬂ

' Wate ting point of *the sample.
For this purpose, cool theldarp ale tl it freezes. Observe and record the

temperature at' whic ce beginsto melt. If its melting point is 0°C it is pure water. A
melting poiW@Muggests the presence of impurities in the qample ‘
Conclusion:

The lmpurltleq present in water raise the boiling point but lowers the melting point.

Both these constants are specific to standard conditions. At high altitudes or lower
pressure, these values will change :

Difference between distilled water and tap water

20.4 Substances present in water obtained from natural sources

Q.3: Explain difference between distilled water and tap water.
Ans. Tap Water:

Source: Water which is supplied to our homes shops and offices comes through taps
and is readily available for any usage. This water may either come rom r@ ces and
ponds or from underground sources.

Composition: Tap water confains : u m and magnesium
depending upon the sour %@ \ d. It also contains chlorine and
fluoride salt which are m1 eatment.

Conductwnty of electnc:ty due to the presencc of free ions from

dissolved m
pH: Its pH has thc range of 6.5 t0 8.5 depending upon its source.

 Distilled Water:

Source: Water obtained after the process of distiilation is calied distilled water.
Composition: Distilled water contains only water molecules without any bacteria. ions.
gases or other contaminants.

Conductivity: It is a bad conductor of electricity due to absence of ions.

pH: ItspH is 7

Q.4:(a) Discuss dissolved oxygen as a useful substance present in water sbianed
from natural sources.

Ans. Dissolved Oxygen-Useful Substance:
Oxygen enters the natural water from the atmosphere through th cesq of

diffusion. It is also produced by aquatlc plants and cailed
photosynthesis. :
‘ nisms mc.iudmL

fish to
of an-ecosystem darect%y dcpend: upon the

This absorbed oxygen-is then
breathe and survive. The h
amount of dlssollqy\e&mfsg vater bod)

T
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(b) How do harmful microbes enter in sources of fresh wate a@@ﬂﬁ‘ahty?

Ans. Harmful Microbes: = m V‘
Both surface and gr W urces of fresh water can be

contammated by various hu

e  Harmful microgr acteria, viruses and parasites enter into natural water
through hum ima wastes, land fills, agricultural runoff and waste water from
industries.

e  Sewage from waste water trcatment plants or from faulty septic tanks can release
pathogens directly into nearby water body.

Effects: Microbes can cause such mfectlous diseases as dysentery, typhoid, hepatms and -
cholera.

Q.5(a) How do heavy metals and thelr compounds enter in natural water and alfect
its quality?

Ans: Heavy metals and their compounds:
Heavy metals like lead, mercury, cadmium, and chromium and their compounds

can enter in natural water through many routes.

®  Waste water from factories may contain heavy metals and their co hnch.

are eventually released into rivers and other water bodies. w é

e Mining operatlons and use of fertilizers and mate both ground

Effects: Heavy metals and thgi

kidney, they can also | Arologt 1 problcms Arsenic and cadmium are known to
increase the rlwmncers
(b)  Discuss plastics as harmful substances present in water and its eﬁects

Ans. Plastics:

Very small particles of plastics called micro plastics are present in both tap and
bottled water. These tiny particles can enter water through wastewater, rainwater when it
carries plastic debris to water sources, and by degradation of plastic waste.

Effects: Plastic tiny particles have been found in some human organs like lungs and ,
blood. These particles can disturb the immune and reproductive systems. ‘

0.6: How do nitrates and phosphates enter in natural water and affect its qual:ty"

- Ans. Nitrates and phosphates :
e Nitrates and phosphates enter natural water through weathermg of rocks _
e  They can also enter in water through human sources such as agrlculture ifjzers,
detergents and mdustrlal wastewater. '
Effects: ‘ :
e  Nitrates and phosphates are eventus
if amounts of these compou
cause eutrophication. .

; A RN ‘
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e The excessive amounts of these nutrients cause algae and

grow excesswely ThlS overgrowth of algae, in W
LN
W (ALY

Q.7. How domestic water supply can be made fit for drmkmg?

Ans. Treatment of domestic water supply:
' Three types of impurities are mostly- present in water obtained from natural sources.
(i) Dissolved impurities :
(ii) Suspended impurities
(iii) Mtcroorgamsms
In order to remove these impurities dlfferent methods are applied whtch include
, sedtmentatton filtration, distillation and treatment with liquid chlorine etc.

(i) - Sedimentation:
Insoluble impurities present in natural water include sml pieces of plants and other

her a @ants to

@3@ 0K
so dtsrupt the entire
ecosystem

organic matter and sand.  These impurities are btgger in si @7% C@@ ved by

the process called sedimentation.
t_lgyﬂit

Method: In this process water obt
natural sources is pump 3\ 0‘ ‘
0

tanks where water is % ‘ r a few
hours. The Ricles present in water
settle down the bottom of the tank due to

gravity and form a layer of sendiment. The
- cleaner water at the top can then be extracted for
the next stage. : : S s v
(i) Filtration: & | . Sedimentation tank

_ This process is used to remove suspended particles of smaller size which are
generally not removed in the sedimentation process. For this purpose water is allowed to
trickle through layer of sand and gravel filters which trap these solid particles.
(iii) Chlorination:

Water must be sterilized before humans can use it.
VMethod For this purpose all harmful bacteria and other microbes, must be Killed. Mostty
‘a small amount of liquid chlorine is added which has the power to kill all t‘ﬁ@ms

(iv) Removal of odours: ‘ O@

~ Water is passed through powd @@ the form of charcoal to
: Attiya wide range of organic compounds

absorptlon Odour can also be removed by

‘ responsnble for taste anﬁl

W“ &




exposing water to air in a process called aeration. ~ é ﬁ@m

0.8: How can we control the harmful effects of pol
Ans. Controlling the harmful effects of | ,
~ Water Pollutants can dist
destruction of habitats. Pol % ter\ can-also lower crop yields and contaminate food
sources. o W | ;
Harmful effec water pollution can be controlled by taking a number of steps:
(i) Sewage and industrial wastewater should be treated before it is discharged into
water bodies. ' ' g
(i) Plastics must be reused or recycled to minimize their production.
(iii)) Chemical cleaners, fats or oils and grease should never be thrown down the drain.
(iv) Minimize the use of pesticides and fertilizers in agriculture.
(v)  General public should be made aware of the harmful effects of water pollution
through public campaigns.
- (vi) Implement and enforce laws for the strict control of all types of water pollution.
0.9: What measures should be taken to avoid water-borne diseases?
Ans. Water-borne Diseases:
The World Health Organization (WHO) has estimated that 80% of the sic

and

- diseases in the world are caused by polluted water and lack ¢ a@“‘ b
diseases include cholera, typhoid, malaria, nausia @ o} :
Prevention of water-borne disease:

Water-borne discasemn we strictly follow the following
instructions. \ '

1. Drink GICW femoving impurities and boiling to kill the germs.
2. Practice hygiene by keeping your body especially hands clean. Ensure proper

sanitation facilities are available.

Water scarcity in Pakistan

. 20.8 Elements essential for plant growth
Q.10. Write a note on water scarcity in Pakistan

Ans. Geographical iocation of Pakistan:
Our world is divided into different regions depending upon the annual rainfall
which they receive every year. Pakistan is included in a semi-arid region and hence
receives a low rainfall annually. '

Regional Rainfall Distribution: ,

e  Northern Pakistan including Punjab generally receives rajnfa w'@(@i@ange
250-600 mm per year mostly during monsoon 'o ‘
e In southern Pakistan precipitation 1%@%@ per year.

| Key Factors Driving Water Sc :Tm‘ -‘

ac

Pakistan, at prese(ré&\iq svere water scarcity crisis due to a number of

Vi




- acre.

" e L Ak Sl .
different factors such as: ' a @@\S\N
e Less rainfall ® Gro in mm

- o  Flood irrigation
® Depleting aqui Kiﬁm anagement
Future Challenges: éﬁ 3
If the %@@Mm continues then Pakistan could face very serious challenges
in coming yea

Suggestions: _ 1w
The problem can be addressed by taking a number of steps which are as follows:

(i) Collecting rain water especially during monsoon season by constructmg water
reservoirs and other water storage facilities.

(ii) Using better crop ifrigation techniques.

(iii) Taking appropriate measures to face effects of climate change.

(iv) Effective management of water resources.

10.11: Discuss the elements essential for plant growth.

- Ans. Elements essential for plant growth:
Plants need nutrients from the soil for a healthy growth.

‘CI;ssﬁwahon of essential elements: ' wa @@@

The elements essential for the plant growt @
® Micro-nutrients @e

Micro-nutnents (Trace elem
- The nutrients w a itéd in a very smalil amount for the growth of plants
are called Wts ‘These include boron, copper, iron, manganese, zinc,
molybdenum and chlorine ;

~Requirement: Only minute amounts of these elements are needed for healthy plant
growth and it may be dangerous to add too much quantity because they are poisonous in
larger quantities. These are generally required in quantities ranging from 6 grams to 200
grams per acre.

Macro-nutrients: The nutrients whlch are required in a large amount for the growth of
plants, are called macro-nutrients. These include nitrogen, phO‘iphOI'OUS potassium,

calcium, magnesium, sulphur, carbon, hydrogen and oxygen.
Hequiremen! These are generally required in quantities rangmg from Skg to 200kg per

w‘ r{IRLIR Classification of iertlllzers

Q.12: What are fertilizers? Mention the essentlal qualities WO aF
' o .

Ans. Fertilizers:
to make up the deﬁcnency of

Fertilizers are the sub

“m. ho and potassium (NPK) requnred for the

essential elements like nit
proper growth of plantsa (]
T W




Importance of fertilizers: . @@

e  Fertilizers enhance the natural fertlllty th S . @

®  Fertilizers also provide the chem m soil by the previous
-crops. &,

Essential qualities of a gao _ '
The essm’ﬁlw&ﬁlﬁeg ofa good fertlllzer are: :
(i) The nutrient elements present in it must be readily available to the plants.

(ii) It must be fairly soluble in water so that it thoroughly mixes with the soil.

(iii) - It should not be i injurious to plants.

(iv) It should be inexpensive.

(v) It must be stable so that it is available for a longer time to the growing plants

(vi) It should not alter the pH of the soil.

(vii) By rain or water, it should be converted into a form, which the plant can absorb
easily. | :

0.13: Discuss the classification of fertilizers,
Ans. Classification of fertilizers: Fertilizers are classified into nitrogen, phosphorus and
potassium which they provide to the soil. This classification gives the following types of

fertilizers. . :
e (i) . Nitrogenous fertilizers shatic fe: @ @.

(iii) Potassium fertilizers

Q.14: What are the main@% - ! phosphor‘us and potassium

~ fertilizers?
Ans. Nltrogenoﬁ ?ﬁﬁﬁél\g ese fertilizers supply n1trogen to the plants or soil.
Importance of Nitrogen:

®  Nitrogen is required during the early stage of plant growth for the development of
stem and leaves.
e It is the main constituent of proteins, imparts green colour to the leaves.
e Nitrogen enhances the yield and quality of the plants.
Examples of Nitrogenous Fertilizers: ;
' Some examples of nitrogenous fertilizer are:
® Ammonium sulphate e  Calcium cyanamide
¢  Ammonium nitrate e  Ammonium phosphate
e  Ammonium chloride e  Ammonia . Urea
Urea: Urea is a high quality nitrogenous fertilizer. It contains about 46% mtrogen and is
the most concentrated solid mtrogen fertilizer. It is the most w1dely use ogen
fertilizer in Pakistan, ;
“Ammonium Nitrate: Ammonium nitrate is a useful fertili
rice because the microbial bact ia in flooded

also used in combination wrtlg&

Phosphatic Fertilizers: These provide phosphorous to the plant or sorl

%s except paddy
; s t to nltrogen gas. It is




Importance of Phosphorous:

e  Phosphorus is required to stimulate early

~ formation during the later stages of

e It also increases resistance
Types of Phosphatic Fertiliz

compositions, duyg

ous. phosphatic fertilizers have different
y have different solubilities. The two most important

~ @ Super phosphate (calcium super phosphate) Ca(H,POy4),,

- e Triple phosphate (diammonium-phosphate (NH,), HPOj.

Potassium Fertilizers: These fertilizers provide potassmm to the plant or soil.
Importance of Potassium: _
e  Potassium is required for the formatlon of starch sugar and fibrous matenals of the
plant. ‘ -
They i increase resistance to diseases.
They make the plants strong by helping in healthy root development
They also help in ripening of seeds, fruits and cereals. , - ; \
They are especially useful for tobacco, coffee, potato and corn.
‘Examples of Potassium Fertilizers: Some common examples of potass1um fertilizer
e  Potassium chloride e  Potassium sulphate e Potas a ﬁiﬁ

1. How purity water can be ¢

Ans. To check the purity of wate :4 ts>fi eezmg pomt cool the sample of water untrl it
fréezes. Observe and record-the\{@mpetature 2 whleh the ice-begins to melt. If its melting point is 0°C,
it is pure water. Adnelf int below 0°C sugests the presence of impurities in the sample.

I 20 -\ Quick (TR

1. . Why tap water is a conductor of electricity. whereas distilled water is not?
Ans. Tap water is a conductor of electricity due to presence of free ions from dissolved minerals. On
the other hand distilled water is a bad conductor of electrlcrty due to absence of ions.

B Which pollutants are harmful for aquatlc llfe"

Ans. Following pollutants are harmful for aquatic life:

@ Microorganisms like bacteria viruses, and parasites.

'Heavy metals like lead, mercury, cadmium and chromium and their compounds

2.  How to identify if water is polluted?

Ans. We can identify if water is polluted by:

e Appearance: if the water looks cloudy or has an unusual colour (llke green due to a rown
~ due to soil), the water is polluted. : @ @m

® Smell: clean water is odourless. It water smells ke otten age, it is likely

polluted.
L Biological signs: The prese

green scum (algae) on the su luted
=AY B u :

W=

ing debris and foam, a thick layer of




Ans. We can conserve water at home by fo

Turn of the tap while briighi )
- Take shorter showers.
Fix leaky pj ps. :
Run th achine or dishwasher when they are completely fuli.

Collect rainwater in buckets or tanks to use for gardening or washing cars,
Collect the water that drips from the air conditioner and use it for mapping floors, watering plants

| 70 \Quick (L

1.  Which is the most concentrated solid nitrogen fertilzer?
Ans. Urea is the most concentrated solid nitrogen fertilizer.

® © & 0 0 o

TERESTING INFORMATION 3

Biofertilizers are environment friendly. They provide the soil essential nutrients as well as microbes

required for the growth of plants. Biofertilizers improve soil health and structure. They also increase

biodiversity and reduce the need for harmful chemicals. They also prevent soil degradation.

| THINGS TO KNOW 3 | o

Water from different sources requires different tregxt;inerf\metho‘d:c?.ﬂ\\\_J [ ( Ofl D
| 0 0

Multiple Choice Questions prepared in the light of new Examination Techniques
(Knowledge, Understanding, Application, Analytical & Conceptual)

_20.2 Purity of Water

1. - What is the colour of hydrated copper (II) sulphate?

(a) White (b) Blue (c¢) Yellow (d) Green
2. What is the colour of anhydrous copper (II) sulphate?

(a) Brown (b) White (c) Green (d) Blue
3.  When blue hydrated copper (II) sulphate is heated, it becomes:

(a) Copperoxide (b) Copper meta

(c) Sulphate oxide - dre : ‘; o
4. Anhydrous copper (I) sulphaT tu B plue when it comes into

contact with: O(\g m \//
. (a) Water A (E)\ 1 (c) Acid (d) Base

A



10.
11.
12.

13.

14.

15.

16.

17.

Under standard conditions, pure v

Under standard conditions, pure water boils at: | (. m
(a) 0°C (b) 50°C : ; m@ M. 2

(@) 100°C (b) @ (@ o°C
The presence of i ities in_a'water sample will cure its boiling point to:
(a) Decrwwg@ s (b) Increase slightly
(c) Remair the same (d) Drop to 0°C

If a water sample has a melting point below 0°C, it suggests:
(a) The presence of impurities (b) The water is pure
(c) The water is boiling 4 (d) None of these

Difference between distilled water and tap water

Substances present in water obtained from natural sources

- (c) Both surface and ground water

Why is tap water a good conductor of electricity?

(a) Because it contains bacteria (b) Because it has a pH 6 510 8.5

(c) Because it is obtained from rivers

(d) Due to the presence of free ions from dissolved mmerals @m
Distilled water is the water that is obtained after @

(a) Filtration (b) Chlorination (&@@ ‘Sedimentation
What is the typical pH 2 :

(a) 6.5t08.5 % )R8Y (c) 9010120  (d) Exactly 7.0
The pH OWM@ ater is: ' ;
@) 9.5 () 5.5 (©) 6.5 d) 7.0

How does oxygen primarily enter the natural water from the atmosphere"

(a) Through evaporation (b) Through diffusion

(¢) Through precipitation (d) Through condensation

By which of the followmg process aquatic plants and algae produce oxygen in
water?

(a) Rcsplration (b) Fermentation  (c) Decomposition (d) Photosynthesis
What does the health and diversity of an aquatlc ecosystem directly depend

¥

upon?
(a) The amount of dissolved oxygen (b) The salt concentration
(c) The depth of water (d) All of these

Which sources of water can be contaminated by human activities? @
(a) Surface water only @

Which of the following X

(a) Bacteria - mﬁﬁh (c) Parasites (d) All of these




18.

19.

20.

21.

- 22

23.

24.
25.
26.

W R

28,

29,

What are common sources for pathogens entering water bodies~ m
(a) Human and animal wastes (b)~Land filk @ll@@ f

[®)

(c) Waste water from industries O ‘
The bacterial content | i iseases as dysentery and:

(a) Typhoid ) itis (¢) Cholera (d) All of these
Heavy : ieir compounds contaminate both ground and surface
water through: '

‘(a) Mining operations ' ‘ . (b) Industrial waste

(c) Fertilizers and pesticides (d) All of these
Which vital organs are primarily damaged by heavy metals? ,
(a) Head and lungs (b) Skin and bones (c) Liver and kidney (d) Brain and heart
What type of health problem can heavy metals cure besides organ damage?
(a) Respiratory ‘problems oy (b) Neurological‘ pfoblems :

(¢) Digestive problems - (d) Skeletal problems

Very small particles of plastics are called:
(a) Micro plastics  (b) Microbes . (¢) Heavy metals (d) Nitrates

Micro plastics are present in: m
(a) Tap water - (b), Bottled-wate @O@@D

©) Both tap and bottle water Q @ 5¢ -
Which humanorgan@m % ) eentain tiny plastic particles?
O f

(a) Brain and | ~(b) Lungs and blood
© BOM% (d) Skin and hair
Micro plastics can enter water through:

 (a) Waste water i (b) Degradation of plaStic waste i

(c) Rain water carries plastic debris - (d) All of these
Nitrates and phdsphates enter natural waters through:
(a) Weathering of rocks ' (b) Evaporation
(¢) Volcanic eljuptiohs (d) Photosynthesis

20.5 Treatment of domestic water supply

20.6 Effects of pollutants present in water .
How many types of impurities are mostly present in water obtained from .
Four
ritie w‘ water?
ati

What method is used to remove-im .
(a) Sedimentation and i % orrand chlorination
(c) Both (a) and (b) Y\ : i: : t \ (d) None of these © el

natural sources?
(a) Two | (b) Three -

U




30.
31.
Sy

3%

£
35.
36.
37,

- 38,
39,
4.

41.

42,

Insoluble impurities present in natural water are removed @@@ocess
of:

-(a) Chlorination (b) Coolmg @ (d) All of these
fo

r a few hours so suspended

Which process involveés
particles settle due t
(a) Filtr eratlon : (¢) Sedimentation (d) Chlorination -

It is the er-borne dlsease that often causes blmdness, partlcularly among
children in developlng countries. | :

(a) Malaria (b) Trachoma (c) Typhmd '(d) Leprosy

It is a liver disease. | '

 (a) Nausea ~ (b) Cholera (c) Hepatitis (d) Typhoid

20.8 Elements essential for plant growth

20.7 Water scarcity in Pakistan -

Depending upon the annual rainfall, Pakistan is included in region called

(a) Arid : RELE (b) Wet equatorial
(c) Semi-arid ' (d) Tropical monsoon ‘ m
In southern Pakistan, preclpltatlon is belo O @ '
- (a) 100 mm per year ke
(c) 300 mm per year m per year
Northern Paklstan m a generally receives rainfall within the
~ range:
(a) 150- 1N per year . (b) 150-400 mm per year
(c) 250-500 per year | (d) 250-600 mm per year
Which of the following is not a macro-nutrients? _
(a) Copper (b) Nitrogen (c) Phosphorous  (d) Potassium
Which of the following is not a micro-nutrients? ,
(@ Iron (b) Manganese (c) Molybdenum - (d) Oxygen
Micro-nutrients are generally required in quantities ranging from 6 grams to:
(a) 100 grams per ace , -(b) . 200 grams per acre
- (c) 300 grams per acre (d) 400 grams per acre

Macro-nutrients are generally required in quantities ranging from 5 kg to:

(a) 100 kg per acre (b) 200 kg per acre (c) 300 kg per acre (d) 400 kg per acre.

Which of the fertlllzers supply nitrogen to the plants or sonl" g @

(a) Phosphorous (b) Magnesmm c) 1tro
Itis an example of nitrogen fert;l @
(a) Ammonium chlorld m super phosphate

(c) Potassium ohlorldt[;z (\ d) Potassnum nitrate
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43. Which of the following is a hlgh quality mtrogenous ilizer? @@m
(a) Ammonium nitrate ciunrcys -

(c) Urea

44. Ammonium nitrate IS ‘

(a) Maize £3
45. Ammon te contams about:

(a) 36% nitrogen (b) 46% nitrogen  (c) 56% nitrogen  (d) 66% nitrogen
46. Which of the most widely used nitrogen fertilizer in Pakistan?

ir-for many crops except:
(¢). Potato (d) Paddy rice

(a) Calcium cyanamide (b) Ammonium phosphate
(¢) Urea : (d) Ammonium chloride
47. It is required for the formation of starch, sugar and the fibrous material of the
plants. g T
(a) Phosphorus : (b) Potassium - (c) Nitrogen - (d) Both (a)and (b)
48. Potassium fertilizers help in ripening of: : _ '
(a) Seeds * (b) Fruits .. (e) Cereals (d) All of these

49. Which of the following fertilizers are especially useful for tobacco, coffee,
~ potato and corn?

: (a) Potassium (b) Nltrogenous (c o @@l fium
50. Potassium chloride, potassm @X mtrate are some

common examples ofO

(a) Nitrogenous fertili - (b) Potassxum femhzers
(c) Ph i i z%rs (d) None of these ‘,
51. There fertilizers supply nitrogen to the plants or soil.

(a) Phosphatic fertilizers (b) Potassium fertilizers
(c) Nitrogenous fertilizers (d) Bio fertilizers

52. Which of the following provide phosphorus to the plants or soil?
(a) Nitrogcnous' fertilizers : (b) Phosphatic fertilizers
(¢) Bio fertilizers (d) Nitrogenous fertilizers

53. The function of bio fertilizers is:
~ (a) They increase biodiversity
(b) They reduce the need fo_r harmful chemicals
. (c) They prevent soil degradation .  (d) All of these . ‘
Sl 2.:.:(b) . (d) 4. 3 (b)
8. (a) 9. () 10, () - (b) 14. (d)
15. (a)  16. (¢) 1@ (d) 20 (@ 2 (o)
2 @ 28 b 26 28. (b
'( ) ) AW . (b) | - (a) (b)




3. (d 37. (8 38 29 (@ 42. (a)
43. (c) 44. (@) ' 49. (a)
50.-(b) . 5L (c)

29, (¢) 30. (¢) 31 (c) 2. ® 33 (c)‘ ﬁz @ K\Nb)
(d)

m—:m
/ Short Answer Questions prepared in the light of new Examination Techniques
(Knowledge, Understandmg, Application, Analytical & Conceptual)
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| 20.2 STIVEY W_ater

1. Describe the chemical test used to idenﬁfy the presence of water. :

Ans. Add a drop of water on anhydrous sample of copper (II) sulphate. If water is
present, the white powder will turn blue. - -

2.  What is the colour of hydrated copper (II) sulphate (CuSOy4. 5H20)"

Ans, The colour of hydrated copper (1I) sulphate (CuSOy4. SH0) is blue.

3. ' What is colour of copper (II) Sulphate? @ @.@

Ans. Copper (II) sulphate is white in colour. o

4. Name the compound used to chémi @mnce of water.

Ans. Anhydrous copper (II I pound used to chemically test for the
o

presence of w

S. Writet dl equation for the water test using copper (II) sulphate.
Ans. €uSO,+5H,0 CuS0,.5H,0
White ; Blue

6. What are the physical constants of pure water at standard pressure?

Ans. Bonlmg point and meltmg point are the physical constants of pure water at standard
pressure.

7. Howdo impurities affect the boiling point of water?

Ans. The presence of impurities will slightly increase its bvoilin_g point.

8. How do impurities affect the melting point of water?

Ans. The presence of impurities will decrease the melting point of water.

9. 'How can you check if a water sample is chemically pure"

Ans. By measuring its boiling point or meltmg point. If it boils ex?ctly a@m and

: melts :xactly of 0°C at STP, it is pure

‘ 10. Are the bonlmg and melting pom r all conditions?
Ans. No, these constants are s ~- nditions. At hlgh altitudes or lower
pressure, these valu % :
W A
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Ans.

14.

Ans.

15.

Ans.

16.

- Ans.

17.

Ans.

18.

~ Ans.

19.

Ans.

20.

Ans.

21.

Ans.

22,

Ans.

23.

Ans.

R Whnt are the com ‘\ D
~ Ans, Tap wat rom rivers, lakes and ponds or from underground sources.
12. Whi erals are typically found in tap water?

Ans. Tap water contains minerals like salts of calcium and magnesrum

‘What is the pH range of tap water?

‘The pH of tap water ranges from 6.5 to 8.5 dependmg on its source. ‘

Define distilled water.
Water obtained after the process of distillation is called distilled water.

Describe two-step process of distillation.

Two-step process of distillation are heating and condensatron
e In the first step, the water is heated to get steam. P
e . In the second step, the steam is condensed back into liquid water
What substances are removed during the distillation process?
Distillation effectively removes all the dissolved minerals, mrcroorgamsms and .
contaminants from water leaving behmd only pure wate

@cedures and

Why is distilled water used 0 “y g

pharmaceutical industry?
It is because the p@ “ sures accurate scientific measurements,
sterilization of med \‘-‘q pent's and to prevent corrosion.

th stllled water?

The distilled water is 7.

Is distilled water ideal for drmklng"

Although it is safe to drink but it may not have the necessary mrnerals needed for
the body.

What are natural sources of water?

Natural sources of water are rivers, lakes and aquifers.

How does oxygen enter natural water?

Oxygen enters the natural water from the atmosphere through the process of
diffusion. :
Why is dissolved oxygen important for aquatic ecosystems?

Aquatic organisms including fish need dissolved oxygen to breathe and survive.

The health and diversity of an ecosystem directly depends upon the amount of

dissolved oxygen in a water body. @@@
Which harmful substances ar W@ﬂ from natural

sources?

Some harmful sub % a r obtamed from natural sources are:

® Hamw e Nitrates and phosphates
\hda - |
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28.

26.

Ans.

27.

Ans.

28.

Ans.

29.

Ans.

30.
Ans.

31.

Ans.

32.
Ans.

33.

Ans.

®  Heavy metals and their compounds e Plastlcs

Name some infectious diseases caused by bacte
Ans, The bacterial contents can causesuc as dyscntery, typhoid,

hepatitis and cholera.
Give some examples of h
a 'q‘d m & chromlum are some examples of heavy metals.

il organs are damaged by heavy metals and their compounds
present in water?
Heavy metals and their compounds present in water not only damage vital organs
like liver and kidney. They can also lead to neurological problems.

Which heavy metals are known to increase the risk of certain cancers?

Arsenic and cadmium are known to increase the risk of certain cancers.

What are micro plastics?

Very small particles of plastics are called micro plastlcs

How do micro plastics enter water? :

Micro plastics can enter water through waste water, rainwater when it carries
plastic debris to water sources, and by degradation of plastic waste.

What are harmful effects of micro plastics on humans?

‘V 2@@@;%%&

Micro plastics have been found in some human organs like
particles can disturb the immune and reproducti :

How do nitrates and phosphates enter-ns
e  Nitrates and phospj) ¢

rough weathering of rocks.
rough human sources such as agriculture

Eutrophlcgtlon Eutrophication is the name of the process which starts in a water
body containing excess of phosphorous and nitrogen nutrients.

20.5 Treatment of domestic water supply

| 20.6 Effects of pollutants present in water §

Which types of impurities are mostly present in water obtained from natural
sources? :
Three types of impurities are mostly present in water obtained from natural sources.

 These impurities include:

34.

Ans.

e  Dissolved impurities
e  Suspended impurities

e  Microorganisms -
Which methods are apphed in order Oto e Wa&nt in water

sources?
sgurces include following methods:

In order to remove imp \ %d
e  Sedimentation Y\om :
AN

A



‘o Chlorination ‘e Removalofodours @©m

Ans. lnsoluble impurities present m oil] pieces of plants and other
organic and sand. T '

36. What is sedlment ; |

Ans. Sedim process where water is allowed to stand in sedimentation
tanks a‘few hours so that large, suspended particles settle at the bottom of the

~ tanks due to gravity.
37. What is filtration?
Ans. Filtration is a process used to remove suspended partlcles of small size which are
- . generally not removed in the sedimentation process. :

38. How does the filtration process work? ‘

Ans. For filtration, water is allowed to trickle through layers of sand and gravel filters
which trap the solid particles that were not removed during sedlmentatlon.

39. What is the purpose of chlorination? '

Ans. The purpose of chlorination is to sterilize the water by klllmg harmful bacteria and
other microbes before humans use it.

 40. How is chlorination performed?

Ans. Chlorination is performed by adding a small amount ﬁ\({;@ﬂ%@@:@“e water,

~ which has the power o ktll all h rmfgl
41. Whatis aera_tlon"

Ans. Aeratip.ni Aeration osmg water to air to help remove odours of
‘ the water
42. Whi are affected by water pollution?

Ans. Water pollutl.on affects human health, ecosystems, aquatlc organisms and industries
that are dependent on good water quality.
-43. What is the affect of polluted water on agriculture?
~ Ans. Polluted water can lower crop yields and contammate food sources.
- 44, How should sewage and industrial wastewater be managed"
“Ans. Sewage and industrial wastewater should be treated before it is discharged into
water bodies. '
45. How should household chemicals, fats and oils be disposed off? ,
Ans. Chemical cleaners, fats or oils and grease should never be thrown down the drain.
46. What agricultural practice can help to reduce water pollution? |
Ans. Minimizing the use of pesticides and fertilizers in agrnculture reduces the amount of
- harmful runoff entering natural waters.
47. How should the general publlc be @fects of water
pollutlon" : @
Ans. General public shotl h

armful effects of water pollutlon |
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48. How can the government help control all types of wat

'Ans. Government can implement enforce 1av6 fort the, st @
- pollution. - ; ‘ /7 ‘ u

Water scarcity in Pakistan

49. Upon what our world is divided into different regions?

Ans. Our world is divided into different regions depending upon the annual rainfall
which they receive every year. : 7

50. In which region of the world is Pakistan included?

Ans. Pakistan is included in a semi-arid region of the world.

51. - Why is Pakistan included in semi-arid region of the world?

Ans. Pakistan is included in semi-arid region of the world because it receives a low
rainfall annually. el ' T ‘ . '

 52.  How much rainfall does northern Pakistan including Punjab generally

~ receive? ' ol Ly ' .
Ans. Northern Pakistan including Punjab generally receives rainfall with t%%ﬁmge

250-600 mm per year mostly during monsoon season. :
2NES
r/year.

53. What is rainfall range in southern Pakista
- Ans. In southern Pakistan the rainfall ran . %'i h

-

54. How are essential plan

Ans. Essential plant nutrien
e  Micro-nutri
e Mac ents

55. Differentiate between micro-nutrients and macro-nutrients.

g ed'info two categories:
elements)

a very small amount for the growth
of plants are called micro-nutrients.

o T, T
e The nutrients which are required in|- The nutrients which are required in |

a large amount for the growth of
plants, are called macro-nutrients.

Examples: Boron, copper, iron,

manganese, zinc, molybdenum and|

chlorine.

Examples: Nitrogen, phosphorous,
potassium, calcium, magnesium,
sulphur, carbon, hydrogen and|
oxygen. ' '

56. What are fertilizers?

Ans. Fertilizers: Fertilizers are the substang
~ deficiency of essential (NP

57. What are the main func

Ans. i. Fertilizers enha

C
N\ e
L SR

' PRI Classification of fertilizers N
B e
es\addéd o make up the

m f plants. :

ility of the soil. -

W



58.

Ans.

- time: m L ! -
 How aWa ssified? e
. Fertilizers-are classified according to the nature of the elements like nitrogen,

59.
. Ans

60.

- Ans.

- 61.

62.

Ans.

63.

Ans.

64.

Ans.

65.

Ans.

66.

Ans.

67.

Ans.

- 68.

Ans.

69.

Ans.

70.

Ans.

ii. They provide the chemical elements taken up from soil by the previ @ops.
What physical stability characteristics shou @g@@ e during
storage? Q @

It should be stable éet into hard, stony materials with

phosphorous and potassium which they provide to thesoil.
Name different types of fertilizers.

Different types of fertilizers are: ;

e  Nitrogenous fertilizers  ® Phosphatic fertilizers
e Potassium fertilizers Ty

' Why do nitrogenous fertilizers supply to the plants or soil?
Ans.

Nitrogenous fertilizers supply nitrogen to the plants or soil.

What is the role of nitrogen in plant growth? :
Nitrogen is required during the early stage of plant growth for the development of
stem and leaves. It is the main constituent of proteins, imports green colour to the
leaves and enhance the yield and quality of the plants. '

Which is a high quality nitrogenous fertilizer? W@ @@@
Vi

Urea is a high quality nitrogenoys fe tilizers,
How much nitroge ' ﬁ:
Urea contains about ﬁ '
o

e not suitable for paddy rice? :

Amm nitrate is not suitable for paddy rice because the microbial bacteria in

flooded fields decompose it to nitrogen gas. sl

What is nature of ammonium nitrate?

Ammonium nitrate is hygroscope in nature.

What do phosphetic fertilizers provide to the plants or soil?

Phosphetic fertilizers provide phosphorus to the plants or soil.

What is the importance of phosphorus for plants?

e  Phosphorus is required to stimulate ealjly growth and to accelerate the seed
and fruit formation during the later stages of growth. '

e It also increases resistance to diseases. -

Why do phosphatic fertilizers have different solubilities? <
The various phosphatic fertilizers have different compositions, due to which they
have different solubilities. / :

Name two important water-soluble ph
The two most important water-




71. Give some common examples of potassium fertilizers. m

Ans. Some common examples of potassium fert li rs :
: é otassmm nitrate

e  Potassium chloride e Potassix
: v1ronmental fnendly substances that provide

72. What are bio fertilize@‘
Ans. Bio fertlllzers BIO e
' S well as mlcrobes required for the growth of plants.

w Choose and tick the correct-answer from the given cholces
1. The pH of distilled water is:

(a) 6.5 | (b) 8.5 ; (c) 7 d) 75

2.  The unpleasant odour in water can be removed by: ;
(a) adding chlorine : - (b) treating it with activated charcoal
(c) sedimentation (d) filtration

3.  The source of harmful microbes in natural water:

‘(a) human and animal wastes ~ (b) fertilizers use ﬁ E! rm

(c) industrial waste-water : d

he/atmosphere through

4. -~ Which gases are dissolved in
| diffusion? Ay l‘m : '
(a) O, and CO, )E § §§ égz (¢) Oz and N, (d) O,, and CO,
5. The feﬂw paddy rice is:
ate |

(a) Supe (b) Ammonium nitrate
(¢) Urea (d) Potassium sulphate
6.  Fertilizers which increase the resistant of plants towards diseases and make
‘plants strong by healthy root development are:

(a) Nitrogenous fertilizers - (b) Phosphate fertilizers
(c)  Potassium fertilizers : (d) Magnesium fertilizers
1. (¢) 2. (b) 3. () - 4, (d) 5. (b) 6. (c)

I B. Short Answer Oueshom

20.1 Name two methods to check the purity of water.
Ans. We can check the purity of water by determining its melting pomt a 1lmg

point.

Boiling Point: Pure water boils at 1@9" wa%nder standard
conditions of temperature and pres

Melting Point: Pure Wtk » C at standard atmospheric pressure.
If there is any im, 1€ i In water, the boiling point will increase and the

TN




freezing point will decease.
20.2 What is the main difference between tap ws ter an disti

- Ans. The main difference between tap wateDa @‘iﬂ vate at tap water is a
conductor of electrici %& ] ns from dissolved minerals.
While distilled water W electricity due to absence of ions. e
20.3 How water is di aboratory? ‘
Ans, In the la ) water is distilled by the process of distillation which comprises
~ two steps, i.e; heatmg and condensing. '
Heating: Impure water is heated in a flask until it turns into steam.
- Condensing: The steam paves through a condenser tummg back into liquid (pure
water), that is collected in a separate receiver.
20.4 Name useful and harmful substances present in water.
' Ans. Useful substances present in water: Dissolved oxygen (essential for aquatic life)
and essential minerals like calcium, magnesium and sodium.
Harmful substances present in water: Microorganisms (like bacteria, viruses and
parasites), heavy metals (like lead, mercury cadmium and chromlum and their
compounds), nitrates and phosphates.
20.5 How would you remove harmful bacteria and other microbes present in

: water?

Ans. We can remove harmful bacteria and ot ater by two
methods: @: i : ; ; f
e Boiling %
Boiling: Boiling % 3 minutes kills the harmful bacteria and
microbes, - :
Chlorin : Adding a small amount of chlorine or chlorme tablets in the water

can kill all germs.
20.6 What is the difference between sedimentation and ﬂltratlon"

Ans.

It is a process used to remove
insoluble bigger sized impurities
present in natural water.

It is done by allowing water to
stand for a few hours. The suspended
particles present in water settle down at
the bottom of the tank due to gravity.

It is a proeeSs used to remove
suspended particles of smaller size by
using a filter.

It is done by allowmg water to
trickle through a layer of sand and
gravel filters which trap there solid
particles.

20.7
Ans.

:208

Name any three water-borne diseases.

Typhoid e
Why fertlhzers conta@

Water-borne diseases: Three water-bome d 'sease ao@@g S
i Cholera ala '
g pitrog et * d

ed mto the sml"




tertilizers supply nitrogen to the plant or soil.
20.9 What is trachoma disease?
Ans. Trachoma: Trachoma is a water-

Ans Negatlve effects of usmg plast1cs in everyday life:
e Contamination of water sources: :
Tiny plastic particles (micro plastics) enter water through wastewater, rainwater
carrying plastic debris, and the degradatlon of plastic waste..
e  Presence in Human Organs:
: Recent findings show there - tmy partlcles have been found in human lungs and
blood, Wi e e |
e Health Dlsruptlons ‘ ‘ ;
Micro plastics can disturb v1tal internal systems spec1ﬁcally the immune and
- reproductive systems.
e  Environmental Impact:
: Reusing and recycling plastics i is necess
harmful environmental footprmt
20.2 Explain one method t

Ans. Distillation: Distill: 'y effective method for removing dissolved
_ impurities. e : ' ; |
" The process in ' ' 7

e - Heating ® Condensation e  Collection
Heating: The water is heated until it turns into steam (vapor). Dissolved solid 1mpur1t|es
do not evaporate and are left behind in the original container. :

, Condensatlon' The steam is then condensed (cooled) i in a condenser ‘where it turns back -

into pure liquid water.

‘Collection: The resulting distilled water is collected in separate tank. It is free of |

dissolved minerals and microorganisms. :

20.3 Why urea is regarded as a good mtrogenous fertlllzer"

- Ans. Urea is regarded as a good nitrogenous fertilizer because:

e It contains about 46% nitrogen. - :

e ltis highly soluble in water and is easnly absorbed by pla @ @.m

- e It is generally non-acndlc and does ot d}l u W gh as some other
fertilizers. ®

® It is easy to store transp oth solid and spray forms.




-20.4 Why Paklstan is facing a severe shortage of water?

Ans. Pakistan is facing a severe shortage of water because of @% 3¢ @

Climate change: Rising temperatures re @elting g . while this causes
floods now, it means our ri % = ce is gone It also makes
rainfall patterns very unpre%

Population G s population is growing very fast. We have the same
amount of w ad years ago, but now three are millions more people who need
water for drinking, bathing and cooking.

Flood Irrigation: A lot of water is used in agriculture in Pakistan. Farmers use too much
water by "flooding" their whole field. This wastes a lot of water that just evaporates in’
the sun.

Depleting Aquifers: We are pumping out groundwater (from aquifers) using tube wells
much faster than the rain can refill them. This causes the water table to drop, making it
harder and more expensive to find clean water.

Poor Water Management: Pakistan does not have enough large dams to save or store
- water. When it rains a lot during the rainy season (Monsoon) most of that fresh water
just flows away into the sea. This means we cannot save or store water for the dry month
when we need it most.

[ D. Descriptive Questions l @@

20.1 How domestic wate

Ans. For answer see Q7. ﬁ
20.2 Whic e taken to avoid water-borne disease?

Ans. For answer see Q9

20.3 What are fertilizers? Mention the essential qualities of a good fertilizer.

Ans. For answer see Q12
20.4 What are the main functions of nitrogenous, phosphatlc and potassium

fertilizers?
Ans. For answer see Q14. :
20.5 How can you avond the negative effects of pollutants present in water"
Ans. For answer se€ Q8.




