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Class works: 

· Class works are exercise based works in the chapters of the textbook. 

· These works are to be performed individually or group-wise, and submitted to subject teacher. Or, subject teacher will show the work by performing in class. 

· In this part, all of the class works of the textbook are solved and mentioned with page numbers. 

Since 2013, the learning method of group-wise helping has been introduced through individual or group-wise class works. In this method, students of same ages can exchange knowledge and skills. The exercises in the textbook labeled as “worksheet” are actually class works. These works are to be discussed by the class teacher with the students. Or, the subject teacher will perform the work in the class. Or, he/she will ask the students to perform the works individually/group-wise and submit the works as reports or worksheets. On the basis of similarity of reality with the text, every chapter has creative questions on these works. Here, the answers to the class works (chapter-based) are provided as reports. Exercise them with profound concentration. 

Chapter One ( Concept of Chemistry
Research project: page 9

The names of ten fruits/vegetables are provided, which may contain organic acids: 

	1. 
Orange 
	4. 
Arum 
	7. 
Tomato 
	10. 
Potato 

	2. 
Lemon 
	5. 
Apple 
	8. 
Gourd 
	11. 
Cucumber 

	3. 
Grapefruit 
	6. 
Plum 
	9. 
Myrobalan 
	12. 
Pumpkin 


The organic acids present in fruits and vegetables are – citric acid, acitic acid, ascorbic acid (vitamin c), oxalic acid etc. 

Work procedure: 
1. Take a 50 ml beaker for each of the fruit/vegetable. 

2. Label the beakers with the names of the fruits. 

3. Extract the juices from the fruits by cutting them and take the juices in the beakers. 

4. The juices of the vegetables cannot be extracted easily. So chop them in fine pieces and take them in the beakers. Now mix a little amount of water with them and stir. Here, application of heat is not needed. Heat diminishes vitamin C. 

5. Filter the juices of the vegetables and take them in separate beakers. 

6. Now drown litmus paper in each beakers and observe the presence of the acids (acid colorizes blue litmus to red).

7. You can observe the range of pH value in each beaker by using pH paper.  

8. Tabulate the results in the following table. 

Table-1
	Fruit/vegetable
	Range of pH

	1. Orange 
	2.9–3.2 

	2. Lemon 
	2.0–2.5

	3. Grapefruit 
	3.0–3.3

	4. Arum 
	4.0–4.5

	5. Apple 
	2.2–3.5 

	6. Plum 
	2.5–3.5 

	7. Tomato 
	6.0–6.5 

	8. Gourd 
	5.0–6.0

	9. Myrobalan 
	2.5–3.5 

	10. Potato 
	5.0–6.0

	11. Cucumber 
	5.6–5.8

	12. Pumpkin 
	5.5–7.5


Comment: 

a. Which fruit is the most acidic among the fruits observed? 

b. Organic acids are weaker than mineral acids (HCl, H2SO4), because they decompose in aqueous solution in much less amount. 

Chapter Two ( States of Matter
Matter and states of matter – page 15

Table-1

Do yourself: page 15

	Experiment
	Observation
	Decision

	i. Pressure is applied to pencil brought from home. 
	the shape or volume didn’t change. 
	The shape or volume do not change due to pressure. 

	ii. The solid substance is poured in a jar, from another jar. 
	It maintained its own shape. 
	Solid substances have their own shapes. 

	iii. A glass of water is poured into a different shaped jar. 
	The water took the shape of the other jar. 
	Liquid substances take the shape of the vessel into which it is poured. 


2.2 kinematics of particles: page 16

Think: 

1. The same matter can be converted to liquid from solid by and to gas from liquid by applying heat.

2. At the solid state, the particles are very close to each other, in liquid state the particles are far from each other, and in gaseous state they are very far from each other. 

3. At the solid state, the particles are most close to each other, in liquid state the particles are at medium distances from each other, and in gaseous state they are very far from each other. 

4. At the solid state, the attractions between the molecules is highest, in liquid state it is lower and in gaseous state there is hardly any attraction. 

5. The movement of the particles is least at the solid state. The movement increases in liquid state and in gaseous state the movement of the particles is highest. 

Think: page 16

By removing heat (in other words, by cooling), water vapor can be converted to water and water can be converted to ice. 

When water is put in deep fridge, heat is continuously removed from water, so the temperature of the water decreases. So the water changes state from one to another. It becomes solid, i.e. ice. 

Page 17

Generally the kinetic energy of the particles increases if heat is increased. Due to the increment of the kinetic energy, the particles start to heat the vessel with higher kinetic energy. So the pressure of the gas inside of a balloon will be increased if the temperature is increased. 

2.4 Effusion: page 20

Think: 

The more are the mass and density of a substance, the less are the rate of diffusion and effusion of it. The masses and densities of methane, oxygen, butane and propane are mentioned. If they are organized in descending order – 

Butane>propane>oxygen>methane

So the mass of methane is the least. So in a particular pressure, the density of this gas will be the least. 

Again, the density and mass are the least, so the effusion of it will be the highest. 

Class work: 

The hazards of diffusion: 

1. The diffusion of the emitted gases from industries are harmful for nature. 

2. Global warming is occurring due to the diffusion of CO2 gas. 

3. The odors of waste disposed in open space are spreading due to diffusion. 

The hazards of effusion: 

1. If a vessel of gaseous substances is punctured, the effusion of poisonous and harmful gases happens quickly.

2. The quick effusion of gases can cause accidents. 

2.6 Melting and vaporization: Page 20

Think:
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Fig: Heating curve  

A - B  -  Ice (Solid)   B - C  -  Ice (melting)   C - D  -  Water (Liquid)   D - E  -  Water is boiling   E - F  -  vapor  


The temperature changed from A to B, but it didn’t change from B to C. so from B to C, the solid substance is being converted to liquid and the temperature is unchanged until all of the substance is converted to liquid. 

Again, the temperature changed from C to D, but it didn’t change from D to E. so from D to E, the liquid substance is being converted to vapor and the temperature is unchanged until all of the substance is converted to liquid. In other words, water vapor forms from water. After the conversion of all of the water into water vapor, the temperature of water vapor increases again due to applying heat. 

Latent heat is the heat required heat to convert 1kg solid substance to liquid substance, or the heat required to convert 1kg liquid substance to gaseous state. 

[image: image14.wmf]Project: Page 22
From the cooling curve of water, it is seen than (vapor+water) and (water+ice) portions are unchanged with respect to time. So in these portions, the temperatures do not change even if heat is applied. 

The first portion (vapor + water) indicates the boiling point of water. In this portion, the vapor releases latent heat and becomes converted to water of the same temperature. The temperature remains still until all of the vapor is converted into water. 

The second portion (water + ice) indicates the freezing point of water. In this portion, the water releases latent heat and becomes converted to ice of the same temperature. The temperature remains still until all of the water is converted into ice.

2.7 Sublimation: think: Page 22
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Heat          Heat  


In the figure, the substance is converted to gaseous state directly, skipping the liquid state, which is sublimation. So, the cooling curve will be as shown below: 
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Project: Page 22

In pot A, camphor was taken and in pot B, ice was taken. The samples were stirred. After sometime, it will be observed that the amount of camphor is decreasing and in the pot of ice, water is being collected. The reason behind this is – camphor is a substance which sublimates (converts to gas in room temperature). On the other hand, the melting point of ice is 0oC. so it melts in room temperature. As a result, in pot A the amount of ice decreases with time, and in pot B water is collected. 2 days later, it will be observed that there is no camphor at all in pot A, because of conversion of all of the camphor into gas. In pot B, we will find only water because of melting of all of the ice. 

Chapter Three ( Structure of Matter
Elements: page-27

	Name of element
	Symbol
	Atomic number

	Nitrogen
	N
	7

	Oxygen
	O
	8

	Argon
	Ar
	18

	Phosphorus
	P
	15

	Helium
	He
	2

	Magnesium
	Mg
	12

	Carbon
	C
	6

	Calcium
	Ca
	20

	Sulpher
	S
	16

	
	
	


3.4 introduction to atom: page 29
	Symbol of element
	Atomic number 
	mass number 
	Number of protons 
	Number of electrons 
	Number of nutrons 
	In short Form 

	H
	1
	1
	1
	1
	1–1=0 
	 eq \s(1,1)H 

	He 
	2
	4
	2
	2
	4–2=2
	 eq \s(4,2)He 

	Li 
	3
	7
	3
	3
	7–3=4
	 eq \s(7,3) Li 


1. the number of protons in the nucleus of an atom of an element is the proton number of that element. 

2. The mass of an atom is mainly concentrated in the nucleus. In the nucleus, there are protons and neutrons, so they are called nucleon together. Again, the sum of the number of protons and neutrons in a nucleus is called mass number. 

3.4 Introduction to atom: Page 29

	Symbol of element
	Atomic number 
	Mass number 
	Number of protons 
	Number of electrons
	Number of nutrons 
	In short Form 

	Be
	4
	9
	4
	4
	9 – 4 = 5
	 eq \s(9,4) Be 

	B
	5
	11
	5
	5
	11 – 5 = 6
	 eq \s(11,5)  B

	C 
	6
	12
	6
	6
	12 – 6 = 6
	 eq \s(12,6) C 

	N 
	7
	14
	7
	7
	14 – 7 = 7
	 eq \s(14,7) C

	O 
	8
	16
	8
	8
	16 – 8 = 8
	 eq \s(16,8) O 

	F 
	9
	19
	9
	9
	19 – 9 = 10
	 eq \s(19,9) F 

	Ne 
	10
	20
	10
	10
	20 – 10 = 10
	 eq \s(20,10) Ne 


3.4 Introduction to atom: Page 29
	Symbol of element
	Automic number 
	Number of proton 
	Number of electron 
	Number of nutron 

	 eq \s(28,14) Si 
	14
	14
	14
	28–14=14

	 eq \s(31,15) P
	15
	15
	15
	31–15=16

	 eq \s(17,8) K
	8
	8
	8
	17-8=9

	 eq \s(39,19)  K
	19
	19
	19
	39-19=20

	 eq \s(14,6) C 
	6
	6
	6
	14-6=8

	 eq \s(64,29) Cu 
	29
	29
	29
	64-29=35

	 eq \s(56,26) Fe 
	26
	26
	26
	56-26=30


3.6 Relative atomic mass: Page 31

Here, the mass of an Al atom = 4.482x10-23 g

the mass of a C-12 atom = 1.1924x10-23 g

we know, the relative atomic mass of an element = (the mass of 1 atom of the element)/ (the mass of a Carbon-12 atomx(1/12))

the relative atomic mass of Al = 4.482x10-23/(1.1924x10-23x(1/12))  g = 27

so the relative atomic mass of Al is 27

3.7 Determination of relative molecular mass from relative atomic mass: 

Determination of relative molecular mass of CO2:

We know that the relative atomic mass of C is 12 and the relative atomic mass of O is 16.

CO2 molecule consists of a C atom and 2 O atoms. 

So, the relative molecular mass of CO2 is = (12 + 16 ( 2) = 44

Determination of relative molecular mass of N2:

We know that the relative atomic mass of N is 14.

N2 molecule consists of 2 N atoms, the relative molecular mass of N2 = (14 ( 2) = 28

Determination of relative molecular mass of HCl:

We know that the relative atomic mass of H is 1 and the relative atomic mass of Cl is 35.5.

HCl molecule consists of a H atom and 1 Cl atom. 

So, the relative molecular mass of HCl is = (1+35.5x2) = 36.5

Determination of relative molecular mass of H2SO4:

We know that the relative atomic mass of S is 32 and the relative atomic mass of O is 16.

H2SO4 molecule consists of 2 H atoms, 1 S atom and 4 O atoms. 

So, the relative molecular mass of H2SO4 is = (1x2+32+16x4) = 98

3.7 Relative molecular mass from relative atomic mass: 

We know, the mass of an atom of an element = (gram atomic mass/6.023x1023)

Again, the mass of a molecule of an element = (gram molecular mass/6.023x1023)

The mass of an atom of an element is obtained if the atomic mass is put in the 1st equation, and The mass of a molecule of an element is obtained if the molecular mass is put in the 2nd equation.

3.9 Atomic models: page 34

Group work: Analyzing the postulates of Rutherford atomic model: 

Postulates: 

1.  In the center of the atom there is a positively charged massive substance. This massive substance is called the centre of nucleus of the atom. Compared to the whole volume of the atom the volume of nucleus is negligible. It possesses almost the whole mass and all positive charges. 

2. Atoms are electrically neutral. So nucleus is surrounded by a number of negative charge electrons, equal to the number of positive charge proton of the nucleus. 

3.  Electrons always move round the nucleus as the planets revolve round the sun in the solar system. The centripetal force due to the electrostatic force between the positive nucleus and the negative electrons is equal to the centrifugal force of the moving electrons.

The limitations are: 

1. 
Planets in the solar system are electrically neutral, but the electrons are negatively charged. 

2. 
According to Maxwell’s electromagnetic theory of radiation any charged particle, if moves in a circular way, always emits radiation and it radius of movement will become smaller gradually and ultimately reach the centre. Therefore, electrons gradually emit energy and ultimately reach the nucleus. Thus, according to Rutherford’s atom model, atoms will get an unstable state. But atoms do not emit energy, or electrons never enter into the nucleus. 

3. 
This model cannot give satisfactory explanation of the formation of the spectrum of atom. 

4. 
Rutherford’s atom model did not give any idea about the shape and size of the orbit where the electron moves. 

5. 
There is no explanation regarding how the electron will move round the nucleus in case of atoms having more than one electrons.

6. 
The revolving planets around the solar system are different in mass and volume, but in case of atoms, the electrons revolving around the nucleus are same in all respects. 

7. 
There are more than one satellites of some of the planets, but the electrons of the atoms do not consist “sub-electrons”. 

8. 
In a particular orbit, only one planet revolve around the sun, but in the atomic structure, more than electron revolve around the nucleus. 

9. 
The attraction force between nucleus and the electrons is electrostatic, but the attraction force between the sun and the planets is due to gravitation. 

10. 
the planets of the solar system cannot change orbits, but the electrons can change force according to obtained energy. 

11. 
The model cannot give explanation of the structure of spectrums in the atoms. 

Comparison between the limitations between that given in the textbook and that found in group-work: in the Rutherford atomic solar model, the atoms are compared to solar system. Structurally there are some similarities between atomic structure and the solar system, but there are dissimilarities when we observe the comparison to nucleus, comparison of electrons to planets, revolving of planets in the solar system and the revolving of electrons in orbits, numbers of planets in a particular orbit and number of electrons in an atomic orbit etc. 

3.10 Electron configuration in energy shells: Page 38

Do yourself: 
	Element
	Energy shell

	
	K
	L
	M
	N
	O

	20Ca( 
	1s2
	2s22p6
	3s23p6
	4s2
	

	
	
	
	
	
	

	23V( 
	1s2
	2s22p6
	3s2 3p6 3d3 
	4s2
	

	
	
	
	
	
	

	26Fe ( 
	1s2
	2s22p6
	3s2 3p6 3d6
	4s2
	

	
	
	
	
	
	

	30Zn( 
	1s2
	2s22p6
	3s2 3p6 3d10
	4s2
	

	
	
	
	
	
	

	33As( 
	1s2
	2s22p6
	3s2 3p6 3d10
	4s2 4p3 
	

	
	
	
	
	
	

	36Kr( 
	1s2
	2s22p6
	3s2 3p6 3d10
	4s2 4p6
	

	
	
	
	
	
	

	38Sr( 
	1s2
	2s22p6
	3s2 3p6 3d10
	4s2 4p6
	5s2

	
	
	
	
	
	

	35Br( 
	1s2
	2s22p6
	3s2 3p6 3d10
	4s2 4p5
	


Do yourself: 

The electron configuration of copper: Cu(29) – 1s22s22p63s23p63d104s1

Chapter Four ( Periodic Table
Characteristics of the periodic table: Page 43

Comparison of the filled table with the given periodic table (4.1). 

1. There are 18 groups in the filled table. They are labeled with numbers from 1 to 18. Moreover, the old names of the groups are kept. For example, the present group number of the inert gases is 18. But formerly they were called as zero group. 

2. There are 2 elements in the 1st period. In the given table, it is the same. 

3. There are 8 elements in the 2nd and 3rd period. In the given table, it is the same. 

4. There are 18 elements in each of the 4th, 5th, 6th and 7th periods. In the given table, it is the same. But the last 6 elements of the 7th period are still not named. 

5. In the large rectangle provided at the bottom of the table, there are 28 elements in 2 rows, 14 in each. That organization is the same as the given table. 

6. There are 18 groups and 7 periods in the periodic table. There are a total of 118 elements. 

4.5 Determination of an element in the periodic table from electron configuration: page 46

Table 4.3 – complete the work of the table: 

	Element 
	Electron Configuration 
	Position in Periodic table 
	Explanation

	N
	[image: image15.emf]
	Period-2 Group-15
	Electron is configured in two energy shell. So it's period is number 2. Most outer shell contin 5 electron but period is 2. So group number is 15. 

	Li 
	
	Period-2 Group-1
	Electron is configured in two every shell. So period number is 2. As most out shell contain one electron which is below 3. So group number is equal to number is electron of most outer shell.

	Al 
	
	Period-3 Group-13
	Electron is configured in three energy shell. So period number is 3. As most outer shell contain 3 electron. So group number is (10 + 3) = 13.

	Ne 
	
	Period-2 Group-18
	Electron is configured in two electron. So period number is 2. As it's most outer shell is full of electron it's group number is 18.  

	Cl 
	

	Period-3 

Group-17
	Electron is configured in 3 energy shell. So period number is 3. As it has 7 electron. 


4.9 Reactions between the compounds from the elements of the same group of the periodic table with water and light acids: Page 49 

Reaction of water and light acids with Na2CO3 and K2CO3: 

	
	Na2CO3 in testube
	K2CO3 in testube
	

	Added substances 
	Completed changes reason of change 
	Chemical Rection 
	Compiled changes reason of change  
	Chemical Reaction
	Comment

	Pure water 
	salt solution is resulted by soluting in water 
	
	Salt solution is reselted by soluting in water 
	
	Na and K are base metal and both belong from same 

	Lemon juice/ HCl 
	dilute HCl rectsand crates colorless CO3–2 is reason for this
	Na2CO3 + HCl ( NaCl + CO2 + H2O 
	Dilute HCl reacts and creates colorless gas CO3–2

originates this gas
	
	group so their characteristics are about to be same. Both of the compound react with HCl. 

	Put burning stick over the gas 
	The fire of the stick will go off because CO2 helps to blow out the fire. 
	
	Due to CO2 sticks fire will go off
	
	Produce CO2. So Result from each experiment is same. 

	Flow the product gas to the lime water. 
	Water becomes tarbid because CO2 reacts with lime. Water produces CaCO3 which will be perceptied 
	Ca(OH)2 + CO2 ( CaCO3 + H2O 
	water become & turbid because CO2 reacts with lime water produces CaCO3 which is precepitated.
	Ca(OH)2 + CO2 ( CaCO3 + H2O 
	


Chapter Five ( Chemical Bonds
5.1 valence electron: Page 54

Do yourself – what are the numbers of valency electrons in N and Ca? 


[image: image4.emf] 

Calcium   Nitrogen  


The number of total electrons at the principle outermost energy level of an element 

is called the valency electron of that element. There are 5 electrons in the outermost principal energy shell in N, and there are 2 electrons in the outermost principal energy shell in Ca. so the number of valency electrons are 5 and 2 respectively.  

5.2 Valency or valence: Page 55

Assignment: Give your opinion about the valencies by showing the electron configurations of the elements: 

2He, 12Mg, 17Cl, 9F, 13Al, 19K, 10Ne, 16S. 

Ans. He is an element of the inert gas group. So the valency of He is 0, the electron configuration = 1s2. 

The electron configuration of Mg(12) – 1s22s22p63s2
Mg is a metal element, so the number of electrons in the valence shell is its valency, which is 2. 

The electron configuration of Cl(17) – 1s22s22p63s23px13py23pz1

Cl is a non-metal element, so the number of odd electrons in the outermost shell is its valency. There is 1 odd electron in the outermost shell, so its valency is 1. 

The electron configuration of F(9) – 1s22s22px12py22pz1

F is a non-metal element, so the number of odd electrons in the outermost shell is its valency. There is 1 odd electron in the outermost shell, so its valency is 1. 

The electron configuration of Al(13) – 1s22s22p63s23p1

Al is a metal element, so the number of electrons in the valence shell is its valency, which is 3. 

The electron configuration of K(19) – 1s22s22p63s23p64s1

K is a metal element, so the number of electrons in the valence shell is its valency, which is 1. 

The electron configuration of Ne(1) – 1s22s22p6. Its last energy shell has octet configuration, so it is an element of inert gases and its valency is 0.  
The electron configuration of S(16) – 1s22s22p63s23px23py13pz1

At excited state, 16S = 1s22s22p63s1 3px13py13pz13dxy13dyz1

At excited state, there are 6 odd electrons in the outermost shell of S. so the valency of S is 6. 

5.3 Formulas of compounds: Page 57

Assignment: Take positive and negative ions, write down 10 formulas and show to the teacher. 

Ans. The 10 formulas by taking positive and negative ions in the class are as shown – 

Na2SO4
Al2(SO4)3
NaNO3
Cu3(PO4)2
Cu(NO3)2
(NH4)2SO4
NH4NO3
NaOH

Al(OH)3

Inert gases and their stability: page 57

Think: What types of similarities and dissimilarities do you observe in the electronic configurations?

Similarities: 

1. There are 8 electrons in each of the inert gases’ valency shells other than He. 

2. In the valency shells, the electrons entered into only the s shell in case of He and into s and p sub-shells in case of the other elements. 

3. The sub-shells of the valency shells in which the electrons entered into are fulfilled with electrons. 

Differences: The valency shells of them are different. 

5.8 Cations and anions: Page 59

Do it yourself: Draw the figures of electronic configurations of chlorine and argon side by side.


[image: image5.emf] 

Argon   Atomic number 18   Electron  configuration   1s 2  2s 2  2p 6  3s 2  3p 6   Oxygen   Atomic number 17   Electron  configuration   1s 2  2s 2  2p 6  3s 2  3p 5  


The atomic number of Cl is 17. The electron configuration of Cl – 1s22s22p63s23p5

The atomic number of Ar is 18. The electron configuration of Ar – 1s22s22p63s23p6

5.8 Cations and anions: Page 60

Do it yourself: Draw the diagrams of electronic configurations of magnesium and oxygen and show how the two atoms will turn to cation and anion by gaining the electronic configurations of their nearest inert gas Neon.


[image: image6.emf] 

Mg  

O  

Mg 2+  

O 2   

2 –  

2+  

Fig: Processing of Magnesium ions and oxygen 


5.9 Ionic bond: Page 60

Question 2: Why did Mg was converted to Mg2+ and why did O was converted to O2-? 

The atomic number of Mg is 12. The electron configuration of Mg – 1s22s22p63s2
The number of electrons in its valency shell is 2, the total number of electrons is 12. The elements with less number of electrons (1, 2 or 3) in the valency shell have less attraction forces for the electrons in the valency shells in the nucleus, due to the larger distance from the nucleus. The elements tend to remove electron and obtain the electron configurations of inert gases. So they donate electrons easily. The nearest inert gas of Mg, i.e. Ne has 10 electrons. So in order to obtain the electron configuration of Ne, 2 electrons are to be donated by Mg. in normal state, the number of protons and electrons are the same. 

Mg ( 2, 8, 2

Mg2+ – 2e– ( formation of Mg2+ ion (2, 8) 

The total charge of 12 protons = +12 

The total charge of 10 electrons = –10

Total charge = +2

The atomic number of O is 8. The electron configuration of O – 1s22s22p4
The number of electrons in its valency shell is 6, the total number of electrons is 8. The nucleus has strong attraction force for the electrons in the valency shell. The element tend to receive electron and obtain the electron configuration of inert gas Ne. Ne has 10 electrons. So inorder to obtain the electron configuration of Ne, 2 electrons are to be received by O. 
O ( 2, 6

O – 2e– ( formation of O(2 ion (2, 8) 

The total charge of 8 protons = +8 

The total charge of 10 electrons = -10

Total charge = –2

5.9 ionic bond: page 60

Do it yourself – the process of the formation of NaF compound by Na and F atoms are shown below: 


[image: image7.emf] 
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5.9 Group work: Page 60

Show in diagram the formation methods of Magnesium oxide, calcium chloride and potassium chloride compounds and answer your questions.

The formation of magnesium oxide: 


[image: image8.emf] 

Mg  

O  

Mg 2+  

O 2   

2 –  

2+  

Fig: Structured feature of 


The formation of calcium cloride: 


[image: image9.emf] 

Ca  

Cl  

Cl   

Ca 2+  

–   2+  

2  

2  

Fig: Structured feature of 


The formation of potassium chloride: 
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K  
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–  

+  

Fig: Structured feature of KCl 


1. How many electrons do magnesium and oxygen gain or lose during the formation of magnesium oxide bond? 


Ans. During the formation of magnesium oxide, magnesium donates 2 electrons and oxygen receives 2 electrons. 

2. Why does Mg convert to Mg2+ ion and O convert to O2– ions? 


Ans. see 5.9

3. What is the formula of calcium chloride?


Ans. CaCl2. 

Covalent bond: Page 62

Do it yourself: Draw the diagram of bond formation of oxygen and florin molecules. Explain on which case single bond and on which case double bond is found.


[image: image11.emf] 

O  

O  

O  

O  

F  

F  

F  

F  

Fig: Oxygen molecules bond  structure   Fig: Chlorine molecules bond  structure  


Explanation: Double bond is observed in O and single bond is observed in Cl. 

The atomic number of O is 8. The electron configuration of O – 1s22s22p4
The number of electrons in its valency shell is 6, the total number of electrons is 8. The element tend to receive electron and obtain the electron configuration of inert gas Ne. Ne has 10 electrons. So in order to obtain the electron configuration of Ne, double bond is formed between sharing 2 electrons from each of the 2 atoms during the formation of oxygen molecule due to bonding between 2 oxygen atoms. 

The atomic number of F is 9. The electron configuration of F – 1s22s22p5
The number of electrons in its valency shell is 7, the total number of electrons is 9. The element tends to receive electron and obtain the electron configuration of inert gas Ne. Ne has 10 electrons. So in order to obtain the electron configuration of Ne, it has to receive 1 electron. So when fluorine molecule is formed by bonding between 2 fluorine atoms, each of the atoms shares 1 electrons and they form single bond between themselves. 

5.10 Covalent bond: Page 63

Filling the table – 5.1

	Molecule
	Number of atom
	Figure of Bond

	Methane, CH4
	C + 4H 
	


	Ammonia, NH3
	N + 3H 
	


	Carbon-di-oxide, CO2 
	C + 20 
	



5.10 Covalent bond: Page 63

Think: How many bond-pair electrons are there in each atom after the bonding of molecules H2O, NH3, CO2and CH4 and how many bonds have taken part in the formation of lone-pair electrons?

	Molecule
	Lone pair electron numbers
	Bond pair electron number

	H2O
	4
	4

	NH3
	2
	6

	CO2
	8
	8

	CH4
	0
	8


5.11 Characteristics of ionic and covalent compounds: Page 64

Task for students: It is seen from the experiment that the melting and boiling point of ionic compounds are high and the melting and boiling point of covalent compounds are low- Explain the reason.

Explanation: The temperature in which a substance begins to convert to liquid state from solid state is the melting point of the compound. Again, the temperature in which a substance begins to convert to vapor state from liquid state is the boiling point of the compound. During melting and boiling, the inter-molecular distance between the molecules increases, i.e. The more is the inter-molecular energy between the molecules, the more energy is needed to separate them. So the melting and boiling points increase. In ionic compounds, there are positive and negative ends in each molecule. The positive end of a molecule attracts the negative end of another molecule, so there is strong bond present in their molecules. A lot of thermal energy is needed to separate them. So the melting points and the boiling points of ionic compounds are much higher. 

On the other hand, the covalent compounds are formed by electron sharing. So the molecules are neutral in charge. There is only weak Van der Waals force between the molecules of covalent compounds. So they can be separated from each other easily, so the melting points and the boiling points of ionic compounds are much lower. 

5.11 Characteristics of ionic and covalent compounds: Page 65

Solubility (Group work): Add washing soda, sodium chloride and copper sulphate in a certain amount of water separately and go on stirring. Write down which of them mixes with water and which do not. It may be mentioned that all of these compounds are ionic. Again, add the covalent compounds naphthalene (powder), flower, oil and sugar in separate pots in a certain amount of water. Write down the results of observations.

	Element
	
	Result

	Caustic Soda 
	Stirring after

Water mixing
	Soluble 

	Sodium chloride 
	
	Soluble

	CuSO4. 5H2O
	
	Soluble

	Napthalene 
	
	Insoluble

	Flour 
	
	Insoluble

	Oil 
	
	Insoluble

	Sugar 
	
	Soluble


5.11 Characteristics of ionic and covalent compounds: Page 66

Think: There are two varieties of carbon; diamond is a nonconductor but graphite is electric conductor why?

Explanation: graphite is a form of C. in the crystal structure of graphite, every C of valency 4 uses 3 valencies and combine hexagonally by covalent bonds. Many planer stages of hexagonally organized C atoms are distributed in parallel to each other. The valency electrons are distributed between two planar stages. That’s why graphite is a conductor of electricity. On the other hand, in diamond, which is another form of C, every C uses 4 valencies and form tetrahedral structure. In the 4 indices of the tetrahedron, 4 C atoms are connected to the central C atom. So there are no residual valency electron in the structure of diamond. Every electron is bonded to 2 C atoms, i.e. they cannot wander around. So diamond doesn’t conduct electricity. 

Metallic bond: Page 67

Experiment: Test the electrical conductivity of some materials like iron, aluminium, zinc, small lid of metallic pot, a pencil sharpened at both ends, rubber, pieces of wood, rubber band etc. Use the above materials in position B of the circuit. Differentiate them as conductors and nonconductors.

	Conductor
	Insulator

	Aluminium 
	Piece of wood 

	Zinc 
	Rubber band 

	Cap of metal 
	Rubber 

	Casket 
	


Chapter Six ( Concept of Mole and Chemical Calculations
6.2 Molar volume: Page 73

Task: Calculate the number of molecule of one gm of the following substances

CaCO3, NaCl, H2SO4
Ans. 

Calculation of the number of molecules in 1g CaCO3: 

The gram molecular mass of CaCO3 = 40+12+16x3 = 100g

The number of molecules in 1 mole compound = 6.023x1023
1 mole of CaCO3 = 100g

The number of molecules in 100g CaCO3 = 6.023x1023
The number of molecules in 1g CaCO3 = 6.023x1023 /100 = 6.023x1021 molecules 

Calculation of the number of molecules in 1g NaCl: 

The gram molecular mass of NaCl = 23+35.5 = 58.5g

The number of molecules in 1 mole compound = 6.023x1023
1 mole of NaCl = 58.5g

The number of molecules in 58.5g NaCl = 6.023x1023
The number of molecules in 1g NaCl = 6.023x1023 /58.5 = 1.0296x1022
Calculation of the number of molecules in 1g H2SO4: 

The gram molecular mass of H2SO4 = 1 ( 2 + 32 + 16 ( 4 = 98g

The number of molecules in 1 mole compound = 6.023x1023
1 mole of H2SO4 = 98g

The number of molecules in 98g H2SO4 = 6.023x1023
The number of molecules in 1g H2SO4 = 6.023x1023 /98 = 6.146x1021
6.2: Molar volume: Page 73

Task: Calculate the mass of each molecule of the following substances: 

H2O(l), NaOH, HCl(g)

Calculation of the the mass of a molecule in H2O(l) : 

The gram molecular mass of H2O = 1 ( 2 + 16 = 18g

The number of molecules in 1 mole compound = 6.023x1023
1 mole of H2O =18g H2O = 6.023x1023 molecules

So, the mass of 6.023 ( 1023H2O molecules is 18g

The mass of 1H2O molecule is 18/6.023x1023g = 2.9885x10-23 g

Calculation of the the mass of a molecule in NaOH :

The gram molecular mass of NaOH = 23+16+1 = 40g

The number of molecules in 1 mole compound = 6.023x1023
1 mole of NaOH = 40g H2O = 6.023x1023molecules

So, the mass of 6.023x1023NaOH molecules is 40g
the mass of 1NaOH molecule is 40/6.023x1023g = 6.64x10-23  g
Calculation of the mass of a molecule in HCl :

The gram molecular mass of HCl = 1+35.5 = 36.5g

The number of molecules in 1 mole compound = 6.023x1023
1 mole of HCl = 36.5g H2O = 6.023x1023molecules

So, the mass of 6.023 ( 1023HCl molecules is 36.5g
the mass of 1HCl molecule is 36.5/6.023x1023g = 6.06x10-23  g

6.2 Molar volume: Page 73

Task:Calculate the number of molecule and volume at standard condition of one gm of the following gaseous substances 

H2, O2, CO2, H2O(l) 

In case of H2: 

In 2g of H2, there are 6.023x1023 molecules [the atomic mass of H2 = 2g = 1 mole]
So, In 1g of H2, there are 6.023x1023/2 molecules = 3.0115(1023molecules 

In standard condition, the volume of 2g H2 is 22.4 liters. 
So, In standard condition, the volume of 1g H2 is 22.4/2 liters = 11.2 liters. 
In case of O2: 

In 32g of O2, there are 6.023(1023 molecules [the atomic mass of O2 = 32g = 1 mole]
So, In 1g of O2, there are 6.023(1023/32 molecules = 1.88(1022 molecules 

In standard condition, the volume of 32g O2 is 22.4 liters. 
So, In standard condition, the volume of 1g O2 is 22.4/32 liters = 0.7 liters. 
In case of CO2: 

In 44g of CO2, there are 6.023x1023 molecules [the atomic mass of CO2= 44g = 1 mole]
So, In 1g of CO2, there are 6.023(1023/44 molecules = 1.3688(1022molecules 

In standard condition, the volume of 44g CO2 is 22.4 liters. 
So, In standard condition, the volume of 1g CO2 is 22.4/44 liters = 0.509 liters. 
In case of H2O: 

In 2g of H2O, there are 6.023x1023 molecules [the atomic mass of H2O = 2g = 1 mole]
So, In 1g of H2O, there are 6.023(1023/2 molecules = 3.0115(1023molecules 

In standard condition, the volume of 2g H2O is 22.4 liters. 
So, In standard condition, the volume of 1g H2O is 22.4/2 liters = 11.2 liters. 

Task: Calculate the number of atoms of one gm of the following substances 

C(s), KOH, CH4, O2
In case of C: 

In 12 g C, the number of atoms is = 6.023(1023
In 12 g C, the number of atoms is = 6.023(1023/12 = 5.0192(1022
In case of KOH: 

In 56 g KOH, the number of atoms is = 6.023x1023
In 1 g KOH, the number of atoms is = 6.023x1023/56 = 1.0755x1022
In case of CH4: 

In 16 g CH4, the number of atoms is = 6.023x1023
In 1 g CH4, the number of atoms is = 6.023x1023/16 = 3.764x1022

There are 4 atoms in 1 CH4 molecule. 

In 3.764x1022 molecules, the number of atoms = 4x3.764x1022 = 1.5056x1024
In case of O2: 

In 32 g O2, the number of atoms is = 6.023x1023
In 1 g O2, the number of atoms is = 6.023x1023/32 = 1.88x1022
There are 2 atoms in 1 O2 molecule. 

So in 1.88(1022 molecules, the number of atoms is = 2(1.88(1022 = 3.7644(1022

Mole and molecular formula: Page 74

Task: If 5gm hydrogen and 10gm chlorine is kept together in any container, on appropriate condition if HCl is produced, what and how much of rest amount will remain in container?

Ans. 

1 mole of H2 gas reacts with 1 mole of Cl gas and forms 2 mole of HCl. 

5g of H2O = 5/2 [the molecular mass of H = 2] = 2.5 mole  

10g of Cl2 = 10/71 [the molecular mass of Cl = 71] = 0.14085 mole  

So, 2.5 mole of H2 gas reacts with 0.14085 mole of Cl gas and forms 2x0.14085 = 0.2817 mole of HCl. 

The mass of 1 mole of HCl = 36.5 g

The mass of 0.2817 mole of HCl = 10.31 g

The mole number of the rest of H gas = 2.5-0.14085 = 2.36 mole = 4.72 g H2 gas

6.3 Mole and molecular formula: Page 74

Task: The amount of hydrogen and oxygen in water molecule is 3g and 24g respectively. Determine the molecular formula of water.

	Name of Topics
	Hydrogen
	Oxygen

	Atomic mass of element 
	3 gram
	24 gram 

	Mole number = eq \f(atomic mass,gram atomic mass) 
	 eq \f(3,1) = 3 gram
	 eq \f(24,16) = 1.5 gram

	Ratio of mol number
	2 gram
	1 gram


6.4 Molar solution: Page 75

Task: Prepare solution of 2 liter 0.1 molar or 0.1(M) hydrogen carbonate (NaHCO3) solution. 

In 1 liter of 1M solution, there is 1 mole solute. 

So, In 2 liter of 0.1M solution, there is 2x0.1 mole solute = 0.2 mole solute. 

1 mole of NaHCO3 = 84g

So, 0.2 mole of NaHCO3 = (84x0.2)g = 16.8g

16.8g of NaHCO3 is to be mixed with 2L water. 

6.5 The percent composition of elements in compounds: Page 76

Think: The total composition of HCl is 100, but in CuSO4.5H2O, the total composition is more then 100. Why?

Ans: The percent of mass of a certain element in the total mass of the compound is called the composition of that element.The sum of the percent composition of the elements of a compound will be 100. In case of HCl, the percent composition of the sum of the compositions of the elemetns will be 100 when we determine the percent composition of an element in a compound. In CuSO4.5H2O, the percent composition of the crystalline water is determined along with the percent compositions of the elements. So the sum of the percent compositions of the elements is greater than 100. 

6.5 The percent composition of elements in compounds: Page 76

Task: Determine the composition of the elements of the compounds. H2O, H2SO4, Na2CO3, NaOH

ans. 

Determination of the percent composition of H2O: 

The relative molecular mass of H2O = (1 ( 2 + 16) = 18. 

In the compound relative atomic mass of hydrogen= 1 and 

The relative atomic mass of oxygen = 16

Composition of hydrogen = (2 ( 100)/18% = 11.11% 

Composition of oxygen = (16 ( 100)/18% = 88.89%

Determination of the percent composition of H2SO4: 
The relative molecular mass of H2SO4 = (1 ( 2 + 32 + 16 ( 4) = 98

In the compound relative atomic mass of hydrogen = 1 and 

The relative atomic mass of sulfur = 32

The relative atomic mass of oxygen = 16

Composition of hydrogen = (2 ( 100)/98% = 2.04% 

Composition of sulfur = (32 ( 100)/98% = 32.65% 

Composition of oxygen = (64 ( 100)/98% = 65.31%

Determination of the percent composition of Na2CO3: 
The relative molecular mass of Na2CO3 = (23 ( 2 + 12 + 16 ( 3) = 106

In the compound relative atomic mass of sodium = 23 and 

The relative atomic mass of carbon = 12

The relative atomic mass of oxygen = 16

Composition of sodium = (46 ( 100)/106% = 43.369% 

Composition of carbon = (12 ( 100)/106% = 11.321% 

Composition of oxygen = (48 ( 100)/106% = 45.28%

Determination of the percent composition of NaOH: 
The relative molecular mass of NaOH = (23+16+1) = 40

In the compound relative atomic mass of sodium= 23 and 

The relative atomic mass of oxygen = 16

The relative atomic mass of hydrogen = 1

Composition of sodium = (23x100)/40% = 57.5% 

Composition of oxygen = (16x100)/40% = 40% 

Composition of hydrogen = (1x100)/40% = 2.5%

6.9 The percent composition of elements in compounds: Page 77

Task: Determine the composition of the radicals of the compounds. 

H2SO4, Na2CO3, NaOH, NaNO3
Determination of the percent composition of the radicals of H2SO4: 

The radical of H2SO4 is SO42- and its relative mass is 96

The relative molecular mass of H2SO4 is 98

The relative atomic masses of H, S and O are 1, 32, 16 respectively. 

The percent composition of the radical = (96x100)/98 = 97.96%

The radicals present in Na2CO3, NaOH, NaNO3 are CO32-, OH-, NO3-. The relative masses of the radicals are 60,17,62 respectively. 

The relative molecular masses of Na2CO3, NaOH, NaNO3 are 106,40,85 respectively. 

The relative atomic masses of Na, C, O, H, N are 23,12,16,1,14 respectively. 

The percent composition of the radical CO32-in Na2CO3= (60x100)/106 = 56.60%

The percent composition of the radical OH-in Na2CO3= (17x100)/40 = 42.5%

The percent composition of the radical NO3-in NaNO3= (62x100)/85 = 72.94%

6.12 Percent amount of product: page 82

Task: 39 g CaO is obtained by heating 80g CaCO3. Calculate the percent amount of the product.

Ans. the reaction is as shown – 

CaCO3  eq \o((,(() CO2(g) + 2H2O(g) 

80g CaCO3= (80/100) = 0.8 mole 

The amount of product calculated in the reaction = 0.8 mole CaO = 0.8x56g = 44.8 g CaO. 

The amount of product obtained in the reaction = 39g

So, the percent amount of the product = (39x100)/44.8 g = 87.05%

Chapter Seven ( Chemical Reaction
7.1 Change of matter: Page 88

Task: Give your opinion in terms of percent composition of different substances in the processes above.

1. H2O(s) (((((( H2O(()(((((( H2O (g) 

In this reaction, water of H2O converts to three states - liquid, solid and gaseous, due to temperature change. But due to these changes, the percent composition of H or O atoms in H2O is not changed. So the process is a physical change. 

2. CxHy +  eq \b(x + \f(y,4))O2  eq \o((,(() ( CO2 +  eq \f(y,2)H2O + energy

In the combustion of wax/candle, the carbon and hydrogen atoms of hydrocarbon (wax) are combined with oxygen and form CO2 and water, and they also emit light along with some heat. 

Again, some wax melt and convert to only liquid wax. As the product is a substance of new characteristics and nature, the percentage of composition of the elements surely change. So the process is a chemical change. 

3. CH4(g) + 2O2(g)  eq \o((,(() CO2(g) + 2H2(g) 

In this reaction, the fuel or methane reacts with oxygen and forms new compounds CO2 and H2O, and the chemical compositions change. 

So the reaction is a chemical change. 

4. CaCO3(s) + 2HCl(aq) ( CaCl2 (aq) + CO2(g) + H2O(() 

In this reaction, the Ca2+ and CO32- ions of CaCO3 react in new chemical composition with HCl, and form CaCl2, CO2 and H2O. New substances are formed due to the changes of chemical compositions. So the process is a chemical change. 

7.2 Classification of chemical changes or chemical reactions: Page 90

Group work: Compare oxidation number and valency.

Ans. 

Oxidation number: At the formation of compounds, the number of electron released to form positive ions and the number of electron received to form negative ion is called the oxidation number of an element.

Valency: The power of an element or an atom to combine with another element or atom is called valency. 

Ex: In FeCl3, the valency of Fe is 3 and the valency of Cl is 1. 

Again, due to donation of 3 electrons, the oxidation number of Fe is +3, and due to receiving  electrons, the oxidation number of each atom is -1. 

But the oxidation number of neutral Fe atom is 0, while valencies are 2 and 3. So the oxidation number can be zero, but the valency cannot. 

Task: Determine the Oxidation number of the underlined elements of compounds or ions: page 91

In MnO2, the oxidation number of Mn = x

The oxidation number of O = - 2

MnO2 is a neutral compound. So the sum of the oxidation numbers of the atoms is zero. 

So, x+ 2x(-2) = x-4 = 0 

X= +4

The oxidation number of Mn = +4 

In K2Cr2O7, the oxidation number of Cr = x

The oxidation number of K = +1

The oxidation number of O = - 2

The sum of the oxidation numbers of the atoms is zero. 

So, (+1)x2+2x+(-2)x7= 0 

Or, 2+2x-14 = 0

2x= +12

X = + 6

The oxidation number of Cr = +6

In NO3, the oxidation number of N = x

The oxidation number of O = - 2

So, x x 1+ 3x(-2) = -1

X= 6 ( 1 = + 5

The oxidation number of  N = +5 

In H2SO4, the oxidation number of S = x

The oxidation number of H = +1

The oxidation number of O = - 2

The sum of the oxidation numbers of neutral molecule is zero. 

So, (+1)x2+x x 1+(-2)x4= 0 

Or, 2+x-8 = 0

X=+6

The oxidation number of S = +6

In CuSO4, the oxidation number of Cu = x

The oxidation number of S = +6

The oxidation number of O = - 2

The sum of the oxidation numbers of neutral molecule is zero. 

So, x x 1+(+6) x 1+(-2)x4= 0 

Or, x+6-8 = 0

X=+2

The oxidation number of Cu = +2

In NaOH, the oxidation number of O = x

The oxidation number of Na = +1

The oxidation number of H = +1

The sum of the oxidation numbers of neutral molecule is zero. 

So, (+1) x 1+ x +(+1)x1= 0 

Or, x+2 = 0

X=-2

The oxidation number of O = –2

7.3 Some chemical reactions that happen in real life situation: Page 98

Think:

1. 
Why sand is used in sleepy roof of buildings in rainy season? 

2. 
Why grandmothers were kept nidles in coconut oil? 

3. 
Why do we eat tamarid when throat irritate after eating esculent root?
7.6 Demonstration of neutralisation reaction: page 103

Home work: 
In each beaker, HCl was taken = 5mL 0.1M or, 0.5mL 1M 

We know, 

In, the amount of HCl in 100mL 1M HCl solution = 36.5g

the amount of HCl in 0.5mL 1M HCl solution = (36.5x0.5)/100g = 0.01825g 

in the 1st beaker: 

HCl: volume, V1 = 5mL

Concentration, S1 = 0.1 M 

Na2CO3: volume, V2 = ?

Concentration, S2 = 0.1 M

in the 2nd beaker: 

HCl: volume, V1 = 5mL

Concentration, S1 = 0.1 M 

Na2CO3: volume, V2 = ?

Concentration, S2 = 0.2 M

2HCl + Na2 CO3 ( 2NaCl + H2O + CO2 

So, 1 mole Na2CO3 neutralizes 2 mole of HCl. 

In the 1st beaker: 
V1 x S1 = V2 ( S2 x 2

Or, 5x0.1 = V2 ( 0.1 x 2

Or, V2 = 2.5 mL

So, 2.5mL of 0.1 M of Na2CO3 was added. 

Or 0.25mL of 1 M of Na2CO3
1000mL of 1 M of Na2CO3 = (106 ( 0.25)/1000 = 0.0256g Na2CO3 

In the 2nd beaker: 
V1 ( S1 = V3 ( S3 ( 2

Or, 5 ( 0.1 = V3 ( 0.2 ( 2

Or, V3 = 1.25 mL

So, 1.25mL of 0.2 M of Na2CO3 

Or, 0.125mL of 2 M of Na2CO3
(0.125 ( 2)mL = 0.25 mL of 1 M of Na2CO3
So 100mL of 1 M of Na2CO3 = 106g of Na2CO3 

0.25mL of 1 M of Na2CO3 = (106 ( 0.125)/1000 = 0.01326g Na2CO3 

If HCl solution is added dropwise to Na2CO3 solution in a beaker, first the pH value will be higher
than 7, then due to addition of acid it will approach towards 7, and in the neutral point, the pH value will be exactly 7. Due to the addition of excessive acid, the pH value will continue to lower. 

7.2 Classification of chemical reactions: Page 94

2Mg (s) + O2(g) ( 2MgO 

Task – explanation of oxidation- reduction by electron transportation in the reaction – 

2Mg(s) + O2(g) ( 2MgO(s) 

Mg Oxidation 

Mg – 2e– ( Mg2+ 

2Mg – 4e( ( 2Mg2+ 

O2– Reduction 

O + 2e– ( O2– 

2O/O2 + 4e– (( 2O2–; 2Mg+2 + 202( ( 2MgO 

2Mg + O2 ( 2MgO

Oxidation     Reduction
Chapter Eight ( Chemistry and Energy
Nuclear Reaction and Electricity Production: Page 125

Ans. 1 mole of CH4 (methane) gas will occupy 22.4 liter of volume at standard temperature and pressure. 

The volume of 2.2x107 methane gas = (22.4 ( 2.2 ( 107) liter


= 49.28x107liter


CH4 + 2O2 ( CO2 + 2H2O 


1 mol 
1 mol 

Task: Determine the volume of 2.2 x 107mole methane gas and calculate how much carbon-di-oxide will be produced on burning of that amount of methane.

Chapter Nine ( Acid-base Balance
9.6 Analysis of the obtained results: Page 140

Student’s activity:

1. Granular iron is added to light sulfuric acid solution; due to the reaction of H2SO4 with granular iron, FeSO4 is formed. The ferrous sulfate is in dissolved state, when the solution is filtered and cooled slowly, the light green FeSO4.7H2O is separated from the crystal.


Fe(s) + H2SO4(acl) ( FeSO4 (s) + H2(g) 

2. If solid NaNO3 is added to light sulfuric acid, sodium chloride and CO2 gas are formed. 


N2CO3(5) + 2HCl(aq) ( 2NaCl  + CO2 

3. If Ammonium solution is added in the solution of copper (II)sulphate, a bluish white substrate of basic copper sulfate is formed first. If excessive ammonia is added, this substrate dissolves and forms dark blue cupro-ammonium sulfate. 


2CuSO4(aq) + 2NH4OH (aq) ( Cu(OH)2; CuSO4( NH4.SO4Cu(SO4) 


Cu(OH)2(aq) + (NH4)2 SO4 + 6NH4OH ( 2Cu(NH)3SO4 + 8H2O 

Solution to the problem: 

The unknown reagent is to be poured into a test tube. If an acute acrid smell is found due to applying heat by a Bunsen burner, the reagent is ammonia. If it doesn’t happen, then we have to add some diluted solid sodium carbonate in the solution, and a burning matchstick is to be held to the mouth of the test tube. If the fire is extinguished, then the solution of the beaker is diluted sulfuric acid. If it doesn’t happen either, then we have to add some copper (II) sulfate solution. If the solution becomes blue (due to formation of Cu(OH)2)), then the solution of the beaker was diluted solution of sodium hydroxide. If none of the three changes occurs, then the unlabeled solution of the bottle is distilled water. 

9.10 Concept of pH:

Student’s activity: 

Determining the pH value of the commonly used consumer products classify as acidic, basic and neutral.

	Consumer goods
	Acid
	Base
	Neutral

	Edihlesoda 
	
	(
	

	Vinegar 
	(
	
	

	Orange 
	(
	
	

	Curd 
	(
	
	

	Toothpaste 
	
	(
	

	Facewash
	(
	
	

	Shampoo 
	(
	
	

	Mineral water 
	
	(
	


9.14 Acid rain: Page 146

1. Student’s activities: 

a. Collect water at the beginning and end of rain. 

b. Determine the pH of this water by using pH paper. 

c. Repeat the processes for some consecutive days. 

d. Make a report with your opinion and submit it to your teacher.

Report: The results of experimentation are tabulated below: 

	Day
	pH
	

	
	At the Beginningof Rain 
	At the end of Rain

	Monday 
	5.5 
	5.8 

	Tuesday 
	5.4 
	5.9

	Wednesday 
	5.6 
	6.0

	Thursday
	5.3 
	5.8 


The pH values are different at different days. The pH value of the rain water collected at the beginning of raining is a slight lower than the pH value of the rain water collected at the end of raining. This happens because of the higher concentration of some acidic substances (H2CO3, HNO3, HNO2, H2SO4 etc.) at the begining of raining. But, the amount of these substances decrease at the end of the raining. So the pH value at the end of raining is slight higher. But, the concentration of CO2 in the atmosphere is the same at all times, so rain water is always acidic. The pH value of rain water is 5.6. if there are no vehicles or industries in our locality, then the rain can be called as acid rain. 

2. Students activities: 

Write names of some risky areas in Bangladesh taking the sources of acid rain into consideration.

The risky areas of Bangladesh due to acid rain: 

1. Dhaka city: Due to the presence of a lot of motor vehicles, here the amount of CO2 is highest. Moreover, there are NO2 and SO2 – the amounts of which are greater than ideal values. There are thermo-electric plants and some industries around Dhaka. 

2. Chittagong city: It is also a risky area due to acid rain. The air contains excessive amount of NO2 and SO2 emitted from shipyard of Sitakunda. 

3. Gazipur, Savar: These areas consist numerous industries and brick fields. So the amount of SO2 and NO2 in these areas’ atmosphere are very high. 

The methods to prevent acid rain: 

There is no easy way to prevent acid rain. But, the harms can be reduced by decreasing the amounts of SOx and NOx gases in the atmosphere. In order to decrease these gases, some measures can be taken: 

i. Usage of fossil fuels should be decreased as much as possible. Fuels without coal and sulfur should be used. 

ii. The usage of renewable energy (solar energy, wind energy etc.) should be increased. 

iii. The gases (SOx, NOx etc. ) emitted from the chimneys of the mills and factories should be controlled by FGD plants. 

iv. Natural gas should be used in the brick fields. 

v. Motor vehicles with better engines (catalytic converter) should be used. 

1. Student’s activity: Reporting the pH of rain water: The pH value of the rain water which is collected at the beginning of raining is observed that it has slight lower than the pH value of the rain water collected at the end of raining. The reason can be explained as follows: 

Because of the higher concentration of some acidic substances (H2CO3, HNO3, HNO2, H2SO4 etc.) at the beginning of raining, the pH value is slight lower. But, the amount of these substances decrease as the raining continues. So the pH value at the end of raining is slight higher, i.e. it is less acidic.

2. Names of some of the risky areas of Bangladesh: The areas in which the emitting rates of CO2, SO2, NO2 etc. are higher and risky due to probability of acid rain. Some of these areas are – 

Manikganj( high amount of CO2 emitted from brick fields. 

Siddhirganj( SO2 formed by coal used in power plant 

Dhaka city ( usage of petroleum fuels containing S

Chittagong ( CO2/CO emitted from fertilizer factories. 

3. Methods to prevent acid rain: 

· Assuring the usage of Sulfur-free and coal free fuels. 

· Assuring the purification of the gases (smoke, CO2 or CO) emitted from the industries

· Being used to drive vehicles driven by CNG, rather than vehicles driven by petrol

· Discouraging people to use combustion processes that emit CO2 gas. 

· Assuring the emission of unrefined waste gases of the industries at the required height. 

Student’s activity: 

Sources of water: 

· Sea

· Rivers

· The water from hills, which is obtained by melting of ice

· Underground water

· Rain water etc. 

Transferring of water: 

· As rain due to evaporation

· Due to hazards such as tornado or cyclone

· Due to the gravitational force on rivers

· Plants absorb water from the particles of soil by roots and branches of roots 

· Plants emit excess water from their bodies by ducts or holes in its leaves

9.15 Water: Page 147

Advantages of hard water: 

1. The Ca2+/Mg2+ ions of hard water are ingredients of our teeth and bones. 

2. Hard water is needed acid plants to dispose refined acids. 

Disadvantages: 

1. In hard water, foam doesn’t form easily and soap is wasted. 

2. In boilers/hot water pipes, precipitates are found. 

3. In heat transfer process, hard water can be severely harmful, if the thickness of the precipitate is high. 

In industries: 

· In dying industries, dying and cleaning of clothing becomes hard and uneconomic.  

· In fertilizer industries, hard water can form much precipitate in boilers or heat exchangers, and thus decreases thermal conductivity. 

· If hard water finds convenient circumstances, the ions present in it can produce corrosion in metals, which can be the causes of accidents and hazards. 

9.16 Water pollution: Page 148

Student’s activity: The place I live in is a village of Bangladesh. Most of the people of the village are farmers. The river Dakatia is flowing at the southern side of the village. In this region, there are hardly any mills or factories. The main source of edible water are shallow tube-wells. The farmers irrigate the fields by using river water and underground water. There are streams on the two sides of the river, which become full at the rainy season. Most of the houses do not have ring latrine, but have open latrines. There are 10-15 ponds in the village. Most of the ponds are polluted. In the summer and the winter, the river and the streams become polluted too. Most of the tube-wells are arsenic-polluted. The streams and streams are polluted due to excessive use of insecticides and chemical fertilizers in the agricultural fields. Due to the usage of this water for irrigation, the soil becomes polluted. Due to the irrigation of the fields by arsenic-polluted water, the free streams are becoming polluted and arsenic is being added to the food cycle. Water in the ponds is polluted due to taking bath, washing kitchen utensils and cloth in the ponds. It happens due to nutrient elements, soap and detergent. When the water level decreases in the winter, the pollution becomes severe. Due to the increment of nutrient elements (N, P etc.) in water, the ponds become covered by algae. So a lot of fish die regularly. 

9.19 Assignment: Page 150

Determination of the presence of acid or minerals in fruit juice and plant materials: 

Importance: In order to stay healthy, ideal food is necessary. Everyone should be learned about ideal food. An ideal food is that food in which all of the six ingredients of food is present. The six components in our food table are carbohydrate, fat, protein, vitamins, mineral salts and water. If one of these items is not taken in proper amount, the health is harmed. Such as – glandular infection occurs due to hamper of the working of thyroid gland because of lacking of iodine. Among mineral substances, calcium and phosphorus are important for teeth and bones. Due to lacking of them, decay of teeth and bone occur. Due to scarcity of iron, the production of the red particles of blood is decreased, so anemia occurs. Our main foods are rice, pulses, fish, meat, milk, egg, fruits and vegetable etc. in these foods, there are various minerals along with carbohydrate, protein, vitamins etc. So experiments should be conducted about the ingredients of fruits and plant juices. 

In order to conduct such experiments, the things used are – 

Various fruits, beaker, test tube, burner, mortar, pH indicator paper etc. 

Table 9.1 Various indicators and their pH ranges: changes of colors in acidic and basic media

	Indicator 
	ph Range 
	Color in Acidic medium 
	Color in Base medium 

	1. Indicator 
	1.2-2.8
	red 
	yellow 

	2. Thinal Blu 
	2.9-4.0
	red
	yellow 

	3. Methyl yellow 
	3.0-4.6 
	yellow 
	blue 

	4. Congo Red 
	3.0-4.6
	violet 
	red 

	5. Methyl Orange 
	3.1-4.4
	red 
	yellow 

	6. Methyl Red  
	4.2-6.3 
	red 
	yellow 

	7. Phenol Red 
	6.8-8.4 
	yellow 
	red 

	8. Phenolphthalein
	8.3-10.0
	colourless 
	pink 

	9. Thymal thelic 
	9.8-10.5
	colourless 
	blue 


Universal indicators paper: 

It is a mixture of 4-5 indicators. Generally universal indicator is prepared by mixing 1% solution methyl red, thymolthalin, phenolphthalein etc. (of equal volume). The pH range of it is 3-11 which indicates various colors at different pH.

Table 9.2: The pH range and color change list of universal indicator

	pH
	Acidic medin

	3.0 
	red 

	5.0 
	orange-red 

	5.5 
	orange 

	6.0
	orange-yellow 

	7-7.5
	greenish-yellow 

	8.0
	green

	9.5
	blue

	10.0
	violet


Chapter Ten ( Mineral Resources Metal-Nonmetal
10.7 Extraction of metal

Experiment of oil foam flotation system:

Materials: 

· Sand 

· Kerosene 

· Spatula 

· Liquid/powder soap 

· Watch glass 

· A large test tube with cork 

· Celcopyrite, galena or hematite ore powder.

Process:

1. 
Equal amount of sand and one spatula of washedore are mixed. the mixture is taken in a large test tube and filled half with water. 

2. 
Test tube closing was corked and shaked. the sand and ore were not separated. 

3. 
Some powder/liquid soap and a few drops of kerosene oil are added. 

4. 
Again the test tube was shaked well with the cork closed. 

5.
Some foams were taken into watch glass with spatula and examined whether there is any ore. The ore is found.

Page 156: comment

1.
By taking ore from the foam of the watch glass and drying after washing, dry ore is found. 

2.
The sand mixed with ore will sink to the bottom of the test tube. 

3.
If such a liquid is used in which the ore will be dissolved, but water will not dissolve, then the experiment can be conducted better. 

10.10 Mineral: Non-metals: Page 166

1.
Lime water is taken in a test tube and sulfuric acid is added to it. The turbid nature of lime water diminishes and a clear solution is obtained. Here, lime water reacts with sulfuric acid and forms salt and water. 


Ca(OH)2 + H2SO4 ( CaSO4 + H2O 

2.
In the reaction between KI and H2SO4, iodine is formed; so violet iodine will be observed. 


KI + H2SO4 ( K2SO4 + H2O + I2 + SO2 

3.
If a tea-spoon of sugar is taken and concentrated sulfuric acid is added to it, H2SO4 works as dehydrating agent and only black carbon will remain. 


C11H22O11 + H2SO4 ( 11C + 11H2O + H2SO4 

4.
In the first reaction, H2SO4 is an acid, in the 2nd reaction, H2SO4 is oxidizer and in the 3rd reaction, H2SO4 is a dehydrating agent. 

5.
There are massive uses in industries of Bangladesh. Textile mills are playing a great role in the economy of Bangladesh. Sulfuric acid is used in producing synthetic fiber, dyes, detergents etc. Moreover, sulfuric acid is used in plastic industries, in steel production etc. So by being used in the exporting industries of Bangladesh, sulfuric acid is playing an important role in the economic progress of Bangladesh. 

Chapter Eleven ( Mineral Resources - Fossil
11.1 Fossil fuels: page 171

Task 1: Fuels used in daily lives: 

1. Methane gas

2. Petrol, octane

3. Wood

4. Kerosene

5. Paper

6. Coal etc. 

These are called as fuels, because heat is obtained from their combustions.

Among them, 1. Wood and 2. Paper are not fossil fuels. 

Student’s activity 1: The hydrocarbons with molecules which form a circular chain are called closed chain hydrocarbons. 

Student’s activity 2: List of alkanes, alkenes, alkynes – 

Alkane: 

Methane CH4
Ethane CH3-CH3
Propane CH3-CH2-CH3
ButaneCH3-CH2-CH2-CH3
Alkene: 

Ethene ( formula (CH2 = CH2) 

Propene ( formula (CH3–CH2 = CH3) 

Cyclo-bute-1,2-ene ( formula  eq \b(\s(CH–CH,||,CH–CH)) 

Alkyne: 

Ethyne( formula CH ( CH

Propyne( formula (CH2 = CH ( CH) 

11.4 hydrocarbon: page 176

	Saturated Alycyclic
	Unsuturated Aly cyclic

	H2C 

               CH2
H2 
	H2C – CH2

| 
| 

HC = CH 





Home work: Incomplete combustion causes harm to health, environment and economy- give your opinion. 

Ans: 

Due to the combustion of alkane, CO is formed: 

2CH4 + CO2 ( 2CO + 4H2O + Energy or Heat
This CO gas is an odorless poisonous gas which stops the absorption of oxygen in blood when enters the body. 

Besides, due to incomplete combustion, the amount of heat generated is less, so extra fuel is needed. So the incomplete combustion of alkanes harms health, environment and national economy. 

11.4 Hydrocarbon: Page 180

Task: 

HC = CH  eq \o(H2,(() H2C = CH2  eq \o(H2,(() H3C – CH3 

HC ( CH  eq \o(Br,(() BrHC = CHBr

 eq \o(Br,(() Br2HC – CHBr2  

11.4 Hydrocarbon: Page 183 

Student’s activity: 

Thermoplastics: 

1. Polythene

2. Covers of electric conductors

3. Plastic cords

4. Plastic bottles

5. Toothbrushes

Thermosetting plastics:

1. Fiber glass

2. Synthetic resin

3. Epoxy glue

11.7 Uses of alcohol, aldehyde and organic acid

Investigation on the effect of plastic materials on environment: Page 187

1. If water is deposited on plastic wastes, mosquitos can reproduce. 

2. Plastics do not decompose, so they remain in the same state year after year. 

3. If plastic substances cover soil, air and sunlight cannot reach those areas, so the fertility of the soil decreases. 

4. Plastic prevents the spreading of the roots of plants, so the normal growth of plants are hampered. 

11.8 Differentiation of organic and inorganic compounds: Page 187

Student’s activity: 

The compounds which are formed by mainly Carbon-hydrogen, but also are formed by combining other elements, such as nitrogen, oxygen, sulfur etc. are called organic compounds. 

Think: 

Generally, organic compounds are formed by covalent bonding and inorganic compounds are formed by ionic bonding. It is observed that organic compounds such as CH4, C2H6 are gases; pentane, octanes are liquid, but NaCl is an inorganic compound, the melting point of which is 1473 o C. 

Chapter Twelve ( Chemistry in our Life
12.1 House hold Chemistry: page 190

Student’s activity: 

1. On the basis of observation, it can be said that, the method of extracting salt by coastal salt cultivators uses solar heat and dependent on vaporization of water. 

2. The shape of the salt is three-dimensional, crystalline and its color is white or light transparent. 

3. The hydrophilic nature of pure NaCl is lower than table salt. 

12.2 Chemistry in cleaning works

Student’s activity 1: Page 194

1. The reaction is – 


Na2CO3(s) + 2H2O(() ( 2Na+(aq) + 2OH– (aq) + H2CO3(aq) 

In this solution, the red litmus colorizes to red, i.e. the solution is basic. So there are HO- ion in the solution. 

2. In indigestion, NaHCO3 is used, but soda ash or Na2CO3 is not used. Observing pH values, we can say that soda ash is more basic than NaHCO3, so generally Na2CO3 is not used to treat indigestion. 

Student’s activity 2: Page 194

If the Cl2 gas is freed to air, it begins chain reaction with the ozone molecules of the ozone layer, which harms the ozone layer. As a result, ultraviolet rays will reach the earth at a greater amount, which is harmful to the weather of the earth. If Cl2 gas is reserved, many chemical substances such as bleaching powder can be produced. 

The common ion of the aqueous solutions of Na2CO3 and NaOH is OH– ion. Na2CO3 dissolves in water and forms OH– ion. In case of NaOH, it decomposes and forms OH– ion. 

12.3 Chemistry in agriculture and industry
Assignment: Page 203

Excessive application of fertilizer in agricultural field hampers the growth of the crops and also forms weeds. Weeds compete with crops to collect nutritional ingredients. Moreover, rain water washes away excess fertilizer and take them to the streams adjacent to the agricultural fields. So the pH value of the streams increase. Due to the effects of N and P (nutritional elements) of chemical fertilizers, the growth of algae becomes tremendous (eutrophication). The oxygen formed due to the decomposition of the algae and algae like plants are used by micro-organisms. The dead plants and animals decompose due to oxidation. As a result, the dissolved oxygen in water decreases. So the probability of surviving of the fishes and other aquatic creatures decreases. 

Target: Determination of preservatives by considering several conditions

Apparatus: 

1. 7 jars

2. Oil

3. Vinegar

4. Lemon juice

5. Salt

6. Concentrated solution of sugar

7. Water

8. Any fruit/vegetable

Working procedure: 

i. 7 pieces of the same fruit are taken in 7 jars. In 6 jars, oil, vinegar, lemon juice, salt, concentrated solution of sugar and water are taken and the 7th jar is kept empty. 

ii. The conditions of the 7 pieces of the fruit are observed. 

Observation: 

a. Hardly any rotting phenomenon is observed in the jars with oil, vinegar, lemon juice and salt. 

b. A slight rotting phenomenon is observed in fruit pieces kept in the solution of sugar and water. 

c. The most rotted fruit piece was that which was kept at the empty jar. 
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Fig: Oil bubble floating process








_1513089096.doc


Nitrogen







Calcium












_1513089149.doc
[image: image1.bmp]

Fig: Processing of Magnesium ions and oxygen ion







2+







2–







O2(







Mg2+







O







Mg











[image: image2.bmp]
_1513089193.doc
[image: image1.bmp]

Fig: Structured feature of MgO
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Fig: Structured feature of KCl
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Fig: Chlorine molecules bond structure







Fig: Oxygen molecules bond structure
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Fig: Structured feature of CaCl2







2







2







2+







–







Ca2+







Cl(







Cl







Ca











[image: image2.bmp]
_1513089174.doc
[image: image1.bmp]

 +







 –







F(







Na+







F







Na











[image: image2.bmp]
_1513089113.doc


Oxygen



Atomic number 17



Electron configuration
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Argon



Atomic number 18



Electron configuration
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A-B - Ice (Solid)



B-C - Ice (melting)



C-D - Water (Liquid)



D-E - Water is boiling



E-F - vapor







Fig: Heating curve












