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The question refers to the combination of chapters 5 and 6
eq \o(((((,Ques.(1) Makhan produces O2 gas in his school’s laboratory using the following reaction:
2HgO ( 2Hg + O2 

The atomic mass of Hg = 200

a. Give one example of an ore which has magnetic characteristics. 

b. Explain the reaction of the production of urea.  

c. How much O2 can Makhan produce from 175 g Hg? 

d. Are the creations of positive and negative ends possible in the molecule formed by reaction with H2 in the product gas? Analyze. 

Answer to the question no. 1
eq \o((,a) Wolframite (FeWO4)

eq \o((,b) At high pressure, CO2 and ammonia react with each other and form urea. 

CO2(() + 2NH3(() eq \o(high pressure, (((((((,130-150(C) (NH2)2C = O + H2O 

eq \o((,c) The reactions mentioned in the stem– 

2HgO ((( 2Hg + O2 

2(200 + 16) ((( 2 ( 200 + 2 ( 16 

= 432 g 
= 400g 
= 32 g 

So, from 432 g HgO, the amount of O2 formed = 32 g 

from 1 g HgO, the amount of O2 formed = 32/432 g 

from 175 g HgO, the amount of O2 formed = (32x175)/432 g = 12.96 g

eq \o((,d) The gas formed in the reaction by combining H2 and O2 gases is a covalent compound. After the formation of bond, the nuclei of both atoms attract the 2 electrons shared by H and O in water molecule. This attraction power is greater in O than that in H. we know that, the power to attract the shared electron pair in covalent bond is called electronegativity. Due to the greater value of electronegativity, the shared electron pair moves towards the nucleus of O atom. So O has a partially negative end and H has a partially positive end. 

So, it is possible for the positive and negative ends to be created in water molecule. 

The question refers to the combination of chapters 5 and 7
eq \o(((((,Ques.(2) Observe the following reaction – 
FeCl2 + X2 ( FeCl3; 

Here, the atomic number of halogen X is 17. 

a. What is effusion?

b. Why is the electron configuration of Sc(21) different? Show. 

c. In the reaction, which one is oxidising agent and which one is reducing agent? Explain. 

d. Is the metal element mentioned in the reaction, a conductor? Analyze. 

Answer to the question no. 2
eq \o((,a) The process of going out of gas molecules from a higher pressure region to a lower pressure region through a thin duct/pinhole is called effusion. 
eq \o((,b) The electron configuration of Sc(21) – 1s22s22p63s23p63d14s2, which is different from normal electron configurations. Generally it is observed that the electron configuration becomes stable if the powerful orbitals become half or completely full with electrons. So np3, np6, np5, np0, nf7 and nf14 are most stable. So the elements with electron configurations d10s1 and d5s1 are more stable. 

eq \o((,c) The halogen element with atomic number 17 is Cl. So the reaction mentioned in the stem – 

FeCl2 + Cl2 ( FeCl3 

The ionic form of the formula – 

Fe+2 + Cl20 ( Fe3+ + 2Cl–2 

The Fe2+ ion donates an electron and becomes Fe3+.  So Fe2+ is an oxidizer.  The reaction is – 

2Fe+2 – 2e– ( 2Fe+3 ................... (i)
On the other hand, Cl receives that electron and becomes chloride ion. So, chloride is reducer. 

Cl2 + 2e– ( 2Cl–2 ....................... (ii)
Adding (i) and (ii), we get – 

2Fe+2 + Cl2 ( 2Fe+3 + 2Cl–
eq \o((,d) The metal element mentioned in the stem is Iron. 

The electron configuration of Fe is- 1s2 2s2 2p6 3s2 3p6 3d6 4s2

There are 2 electrons in the outermost shell of Fe and the electrons are distributed into 4 energy shells. So the outermost shell (the 4th shell) is situated far from nucleus. So the attraction power of the nucleus on the 2 electrons is less. In the metal crystal, the electrons come out from the orbits of the atoms, and move freely in the metal crystal. The free electrons do not belong to any particular atom, rather they belong to the whole metal crystal. The iron atoms become ions by losing electrons and the electrons stay in a three-dimensional crystal. It looks like that electrons are in a sea of electron. Due to the presence of these moving electrons, iron is a conductor. 

The question refers to the combination of chapters 5 and 8
eq \o(((((,Ques.(3) Observe the 2 combustion reactions –
i. CH4(g) + O2(g) ( A2(g) + B 

ii. C2H5OH(g) + O2(g) ( A(g) + B 

a. What is anion? 

b. What do you mean by volatile substance? Give example. 

c. What kind of chemical bond is present in B? explain. 

d. What is the role of A in global warming? Explain. 

Answer to the question no. 3
eq \o((,a) Atom with negative charge is anion. 

eq \o((,b) Substance that transforms directly from solid state to gaseous state by heating and gaseous state to solid by cooling is called volatile substance eg. naphthalene, iodine etc.

eq \o((,c) B is H2O. it is formed by 2 atoms of H and 1 atom of O. the atomic number of O is 8, the electron configuration of which is = 2, 6. On the other hand, the atomic number of H is 1, the electron configuration of which is = 1. In order to achieve the electron configuration of Ne, 2 electrons are needed by O. on the other hand, 1 electron is needed by H to achieve the electron configuration of He. So each of the 2 H atoms share 1 electron with the 2 electrons of the valence shell of O. thus O achieves octave and H achieves the configuration of duet. 
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Fig : 1 molecule H2O
As H2O is formed due to sharing of electrons, there is covalent bond in it. 

eq \o((,d) A is CO2. Some CO2 of air is used in photosynthesis process. But unfortunately in one side we are destroying plants and on the other side increasing the use of fuel to meet the modern lifestyle. This is why amount of CO2 is increasing usually in atmosphere day by day. Although CO2 does not undergo any reaction with the other element of air, but heat absorbing capacity of CO2 is high, that is CO2 can absorb heat and can trap the heat. Again CO2 gas stays nearer to the surface of the earth as it is heavy in weight. That is why atmospheric temperature is increasing day by day, which is called Global Warming. The phenomenon of this temperature increase by CO2 gas is known as Green House Effect, and CO2 is called the greenhouse gas. Due to the global warming, ice melts to water in earth poles and cause unexpected flood. On the other hand, other gases produced from the burning of fuels, polluting air by different chemical reactions and destroying the balance of elements in air and causing acid rain and photo chemical smog. Except this, these gases directly react with ozone layer and decreasing the thickness of the layer or causing damage to the layer.

The question refers to the combination of chapters 6 and 7
eq \o(((((,Ques.(4) 2Na(s) + X2(s) ( 2Na X(s) 

X is an element of the 3rd period of the periodic table. 

a. What is chemical bond? 

b. How many molecules are there in 16g of water? 

c. What kind of bond is present in the NaX compound? Explain.

d. Show that in the reaction mentioned in the stem, oxidation and reduction reactions occur simultaneously. 

Answer to the question no. 4
eq \o((,a) The attraction force due to which one atom combines with other atom is called chemical bond. 

eq \o((,b) We know, 

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

The number of molecules in 18g water = 6.023x1023
The number of molecules in 1g water = 6.023x1023 /18

The number of molecules in 16g water = (6.023x1023 x 16) /18 = 5.3537x1023

eq \o((,c) There are 2 elements present in NaX – Na (sodium) and Cl (chlorine). 

X, i.e. Cl2 is a di-atomic gas which is situated at the 3rd period of the periodic table. 

The electron configuration of Na is - 1s22s22p63s1

The electron configuration of Fe is - 1s2 2s2 2p6 3s2 3p5

Observing the electron configuration of the two elements, it is seen that there is 1 electron in the outermost shell of Na and 7 electrons in the outermost shell of Cl. When Na and Cl react with each other, Na donates the electron in the outermost shell and forms Na+, obtaining the electron configuration of the nearest inert gas Ne (Neon). 

Na – e–  ( Na+(1s2 2s2 2p6) 

( Ne's electron Ion configuration. 

On the other hand, Cl receives the electron in the outermost shell and forms Cl–, obtaining the electron configuration of the nearest inert gas Ar (Argon).

Cl + e– ( Cl– (1s22s22p63s23p6
( Ar's electron configuration

In this reaction, the Na+ ion and Cl– ion formed attract each other, and due to this attraction force, they combine and form NaCl. So the bond which is present in NaCl is ionic bond. 

eq \o((,d) The reaction in which one or more than one electron is removed from an atom or an ion is called oxidation reaction. The reaction in which an atom or ion receives electron is called reduction. 

The reaction given in the stem – 

2Na + Cl2 ( 2NaCl 

Here, the electron configuration of Na is 1s2 2s2 2p6 3s1  
So it can donate the electron in the outermost shell and forms Na+. so it is oxidation. 

Na – e– ( Na+ 

Again, the electron configuration of Cl is 1s2 2s2 2p6 3s2 3p5. So it can receive the donated electron of Na, and become Cl- ion. It is reduction. 

Cl + e– ( Cl– 

The reactants present in the reaction are ( Na and Cl2. So if Na atom donates electron, it is surely received by Cl atom. So oxidation and reduction reactions occur simultaneously. 

The question refers to the combination of chapters 6 and 9
eq \o(((((,Ques.(5) Observe the following reaction: 
NaOH(g) + HCl(aq) ( NaCl + H2O 


( 


100 

a. What is covalent bond? 

b. What do you mean by BOD? 

c. Determine the number of molecules in NaCl in the reaction. 

d. What is the type of the reaction mentioned in the stem? Discuss it's importance in our day-to day lives. 

Answer to the question no. 5
eq \o((,a) The bond formed by sharing of electrons to obtain stable electron configuration at the outermost energy level of atoms is called covalent bond. 

eq \o((,b) BOD (Biological Oxygen Demand or Biochemical Oxygen Demand): BOD means demand of bio chemical oxygen. Water that has much BOD value is polluted one. The oxygen needed to decompose the organic matters in water in presence of air is known as BOD. 

eq \o((,c) The reaction described in the stem is as shown:

NaOH(aq) + HCl(aq) + H2O(() 

In this reaction, 1 mole NaCl is formed from 1 mole NaOH. 

Or, the amount of NaCl formed from 40g NaOH = 58.5 g

Or, the amount of NaCl formed from 1g NaOH = 58.5/40 g

Or, the amount of NaCl formed from 100g NaOH = (58.5x100)/40 g = 146.25g

Again, the number of molecules in 1 mole or 58.5g NaCl = 6.023x1023
The number of molecules in 1g NaCl = 6.023x1023 /58.5

The number of molecules in 146.25g NaCl = (6.023x1023 x 146.25) /58.5 = 1.25x1024

eq \o((,d) The reaction mentioned in the stem is a neutralization reaction. It has importance in our day-to-day lives. 

In digestion: Acid is produced in stomach in need of digestion. Excess acid in stomach creates irritation. To lessen that, weak base like magnesium hydroxide can be taken as medicine. Other edible bases are magnesium carbonate or sodium-bi-carbonate etc. These bases neutralize the acid in stomach and produce salt, water and carbon dioxide. 

In dental care: There are innumerable bacteria in human mouth. These bacteria eat the adhering part of the food in the mouth and produce acid. This acid attacks the tooth’s enamels (calcium compound) and result in dental carriage. When you brush your teeth, basic toothpaste neutralizes the acid inside the mouth which prevents the dental carriage. 

In baking cakes: Baking powder is used in baking of cakes. Acid and base both are present in it. Baking powder is a dry mixture of the basic sodium-bi-carbonate and tartaric acid. At dry condition they do not react with each other but when water is added neutralization reaction occur and produce carbon dioxide gas. Produced carbon dioxide gas blows up the flour. When cake is heated the production of carbon dioxide increases and expands in volume. As a result cake becomes airy and soft. 

Nursing of soil in cultivation: The soil of different places is of different types. As the acidity of soil of certain places is very high or the pH value is low so the crops do not grow well. Acidity decreases by adding lime in this soil. Lime is a basic material. The chemical name of it is calcium oxide. This lime neutralizes the excess acid in soil as a result increases pH. If soil is too much basic or pH is high then ammonium sulphate is added. Acidic ammonium sulphate neutralizes the excess base in soil and decreases the pH value.

The question refers to the combination of chapters 6 and 8
eq \o(((((,Ques.(6) Observe the following reaction and answer the questions:
CH3CH3(g) + Cl2(g) ( CH3CH2Cl + X 
a. What is limiting reactant? 
b. What is the method to make electrodes in a galvanic cell? Explain. 
c. Determine the percent composition of the elements in X. 
d. Analyze logically whether the reaction mentioned in the stimulus will be exothermic or endothermic. 
Answer to the question no. 6
eq \o((,a) At the time of reaction among more than one reactants the reactant that does not remain in reaction medium is called the limiting reactant.

eq \o((,b) In a galvanizing, an electrode is made by putting a metal rod in the electrolyte solution of that metal. The more active between the metal rods used as electrodes works as anode and the less active one works as cathode. 

eq \o((,c) The reaction mentioned in the stem. 

CH3CH3(g) + Cl2(g) ( CH3CH2Cl(g) + HCl(g) (X) 

X is HCl gas. 

Determination of percent composition of H and Cl in HCl gas: 

The atomic mass of H =1

The atomic mass of Cl = 35.5

The molecular mass of HCl = 1+35.5=36.5

The composition of H = (1/36.5)x100% = 2.74%

The composition of Cl = (35.5/36.5)x100% = 97.26%

So the composition of H and the composition of Cl are 2.74% and 97.26% respectively. 

eq \o((,d) We know that in chemical reaction, old bonds break up and new bonds form. Energy is needed to break up bonds and energy emitted when new bonds form. 
In this reaction, 1 mole of C-H bond and 1 mole of Cl-Cl bond break. 

So, the required energy to break the bond = (414 + 244) kJ = 658 kJ

On the other hand, 1 mole of C-Cl bond and 1 mole of H-Cl bond are formed. 

So, the energy emitted due to the formation of new bonds = (326 + 431) kJ = 757 kJ

So, the change of heat in this reaction, ∆H = energy required to break old bonds – energy emitted due to forming new bonds = (658-757) kJ = -99 kJ. 

So in this reaction, 99kJ heat is emitted,

The question refers to the combination of chapters 6 and 12
eq \o(((((,Ques.(7) Observe the following reaction –
Ca(OH)2(s) + Cl2(g)  eq \o(40(C,((() X (s) + H2O(() 

X is a germicide. 

a. Write down the formula of Gypsum. 

b. What do you mean by COD? 

c. What is the amount of Ca(OH)2 needed (in grams) to form 100g of X? 

d. Can X remove spots from cloth? Analyze. 

Answer to the question no. 7
eq \o((,a) CaSO4.2H2O. 

eq \o((,b) COD means the chemical oxygen demand. COD is used to express total chemical matter in water. The quality of the water is analyzed by measuring the extent of organic pollutants in water (specially in rivers, canals etc). The greater value of COD means that the extent of pollution is also greater.

eq \o((,c) X is Ca(OCl)Cl (bleaching powder). 

The full form of the reaction: 

Ca(OH)2(s) + Cl2(g)  eq \o(40(C,((() Ca(OCl)Cl(s) + H2O(() 
74g 
71(g) 
127g  
18g
From the reaction, we can write, 

127g Ca(OCl)Cl is formed from 74g of Ca(OH)2. 

1g Ca(OCl)Cl is formed from (74/127)g of Ca(OH)2. 

100g Ca(OCl)Cl is formed from (74x100)/127g of Ca(OH)2 = 58.27 g of Ca(OH)2. 

eq \o((,d) Bleaching powder reacts with atmospheric carbon dioxide and water and produce hypochlorus acid. Hypochlorus acid dissociates instantly and produces active oxygen. This active oxygen removes the spots by oxidation reaction. Active oxygen and HCl react and produce water and active chlorine. This active chlorine removes spots by oxidation. 

Ca(OCl)Cl + H2O + CO2 ( CaCO3 + CaCl2+ 2HClO 

2HClO ( 2HCl + 2[O] 

Dirty cloth + [O] ( (oxidation) spotless cloth

In the 2nd reaction, the HCl formed and the active oxygen react with each other and form water and active chlorine. The active chlorine removes spots from cloth by oxidation reaction.  

2HCl + [O] ( H2O + 2[Cl] 

So bleaching powder is capable of removing spots from dirty cloth. 

The question refers to the combination of chapters 6 and 11
eq \o(((((,Ques.(8) An organic compound formed by C, H and O has C = 64.9%, H= 13.5%. if 0.185g of the compound is vaporized in Victor-Mayer machine, 56cc of air is driven away. The compound can be formed from ethanol with a single step. 

a. Write down the formula of dolomite. 

b. Explain the preparation of ROH with equation. 

c. Determine the molecular formula of the compound. 

d. Is it possible to form the compound from ethylene? Give logic to your answer. 

Answer to the question no. 8
eq \o((,a) CaCO3.MgCO3. 

eq \o((,b) ROH is an alcohol; which is formed by heating the aqueous solution of caustic soda with alkail halide. The reaction is as shown below – 


C2H5Br + NaOH(aq) ( C2H5OH + NaBr 


ethyl Bromide  
ethyl alcohol

eq \o((,c) From the percent composition it is seen that, 

C = 64.9%, H= 13.5%

So O = 100-(64.9 + 13.5) = 21.6%

Dividing the percentage amount by the elements’ own atomic masses: 

C = 64.9/12 = 5.4

H =13.5/1=13.5

O = 21.6/16 =1.35

Dividing the quotients by the smallest of them (1.85), 

C = 5.4/1.35 = 4

H = 13.5/1.35 = 10

O = 1.35/1.35 = 1

So the empirical formula is (C4H10O).

Let the molecular formula is (C4H10O)n
So the atomic mass = (12x4+1x10+16)n=74n

Now, in NTP, 0.185 g of the compound drives away 56cc air. 

So the weight of 22400cc of the vapor of the compound = (0.185x22400)/56 = 74g

From the condition, 

74n = 74

Or n = 1

So the molecular formula is (C4H10O)1 or C4H10O. 

eq \o((,d) Yes, the compound can be formed from ethylene. 

The molecular formula of the compound is C4H10O. 

There is 1 oxygen atom in the molecule, so a probable formula is C2H5-O-C2H5 (ethoxy ethane), CH3-O-C3H7 (methoxy propane) and C4H9-OH (butanol). 

Ethyne can be formed from ether. In that case, ethyl hydrogen sulfate is formed if ethylene reacts at 100o C with concentrated H2SO4, as shown – 

C2H4 + H2SO4  eq \o(100(C,((() C2H5HSO4 

If it reacts with ethyle alcohol, the product is ethoxy ethane or di-ethyle ether. 

C2H5HSO4 + C2H5OH (Alcohol) ( C2H5 – O 

– C2H5 + H2SO4 ethoxi ethene 

So the compound C2H5-O-C2H5be formed from alcohol C2H5OH in a single step. 

eq \o(((((,Ques.(9) Observe the following figure – 
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a. What is molar volume? 

b. Write down the formula: 

i. Sodium lorylsulfonate, 

ii. Chromite. 

c. What is the amount of C2H4 (in grams) contained by the balloon shown in the figure? 

d. Is it possible to produce plastic from the compound inside the balloon? Explain. 

Answer to the question no. 9
eq \o((,a) The volume of one mole of a substance is molar volume. 

eq \o((,b) Sodium lorylsulfonate: CH3-(CH2)10-CH2-O-SO3Na

Chromite: FeO.Cr2O3
eq \o((,c) The volume occupied by the balloon in standard temperature and pressure is 51. Again, we know that at standard temperature and pressure, the molar volume of a gas is 22.41. 

1 mole C2H4=(2x12+1x4)g=28g

So in standard temperature and pressure, 

The mass of 22.4L C2H4 gas = 28g

The mass of 1L C2H4 gas = 28/22.4g

The mass of 5L C2H4 gas = (28x5)/22.4g

eq \o((,d) The gas inside the balloon ( C2H4(ehyne gas)

At 200o C temperature and 1000atm pressure, countless number of ethyne molecule combine together and form large molecule. The reaction is as shown – 

nH2C = CH2  eq \o(200(,((((,1000atm) [–CH2–CH2–]n (S) 

The large molecule formed in the reaction is called polymer, and the reaction is called polymerization reaction.

Each of the reactant molecules is called monomer. Every plastic compound is made by this type of reaction. The polymer obtained from C2H4 is called polythene. 

eq \o((((((,Ques.(10)
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C2H6, C2H4, (X) 

C = 92.30% 

H = 7.69% 

a. What is exothermic reaction? 

b. What is the mole number in 60 g of CaCO3? 

c. Determine the molecular formula of X. 

d. C2H4, C2H6 and X –are all of them formed by C-C bonds? How can you differentiate between them? Analyze. 

Answer to the question no. 10
eq \o((,a) When heat is evolved at the time of producing the products form reactants, the reaction is called exothermic reaction.

eq \o((,b) We know, 1 mole CaCO3= 100g

Or, the mole number of 100g CaCO3 = 1

Or, the mole number of 1g CaCO3 = 1/100

Or, the mole number of 60g CaCO3 = (1x60)/100 = 3/5 mole

eq \o((,c) Determination of the empirical formula of X: 

	Subject
	C
	H
	Empirical formula of the compunds

	 eq \f(Pencentage composition,Relative atomic mass) 
	 eq \f(92.31,12) 
= 7.69
	 eq \f(7.69,1) 
= 7.69
	CH

	Ratio of C and H atom in the compounds
	7.69 : 7.69 
	= 1 : 1
	


Determination of the molecular formula of X: 

(CH) x n = molecular formula

(12+1) x n = 26

n = (26/13) = 2

So, the molecular formula = (CH)2 = C2H2

eq \o((,d) X is ethyne (C2H2). 
In the carbon chain of the saturated hydrocarbon, carbon atoms are attached with each other with the formation of single covalent bond and rest of the valences of carbon are filled by hydrogen atoms. These are called alkane. Such as ethane (CH3-CH3), propane (CH3-CH2-CH3) , butane (CH3-CH2- CH2-CH3) etc. 

On the other hand in the carbon chain of unsaturated hydrocarbons there is at least two carbon atoms which are attached with double bond or triple bond and other valences of carbon atom are filled by hydrogen atom.

Saturated hydrocarbons do not react with red/brown colored bromine solution. So the color of the solution doesn’t change. 

Such as: 
C2H4(g) + Br2(aq) ( Br – CH2 – CH2 – Br

On the other hand, unsaturated hydrocarbons react with red/brown colored bromine solution. As a result, Br is attached to carbon-carbon double or triple bonds. So the red or brown color of Br solution diminishes. Such as - 

C2H2(g) + Br2(aq) ( Br2 – CH – CH – Br2 

Observing the change of Br solution in the reactions, the saturated and unsaturated hydrocarbons are differentiated from each other. 

eq \o((((((,Ques.(11) From the following reaction, X is industrially produced from starch – 

starch  eq \o(Enzym,((((,Disatage) Glucuse 

molatage  eq \o(Enzym,((((,gyneze) X + H2O 

a. What is vinegar? 

b. Write down the reactions of the production of slacked lime from limestone. 

c. How can ethene be produced from X? explain with reactions. 

d. Analyze whether the final product in the stem can be used as fuel. 

Answer to the question no. 11. 

eq \o((,a) Vinegar is 5-10% aqueous solution of ethanoic acid. 

eq \o((,b) The reactions to produce slacked lime from limestone are – 

CaCO3  eq \o((,(() CaO + CO2 

CaO + H2O ( Ca(OH)2 

eq \o((,c)In the production of ethene from ethanol, concentrated acid and ethanol react with each other at 100oC and form ethyl hydrogen sulfate and water. 

CH3 – CH2 – OH + H2SO4(() ( CH3 – CH2 – HSO4 + H2O 

This ethyl hydrogen sulfate forms ethene if heated to 170o C. 

CH3– CH2 – HSO4  eq \o(170(C,((() H2C = CH2 + H2SO4 
eq \o((,d) The final product in the reaction of the stem is ethanol. Ethanol, another name of which is alcohol, is a flammable liquid chemical substance. Ethanol on burning produces heat like mineral fuels kerosene, petrol, diesel etc. So ethanol can be used in heat engine like mineral fuels and can run industries, vehicles, airplane, ship etc. Ethanol mixing with petroleum is used in heat engine as fuel in Brazil, North America and other developed countries. Almost all of the motor vehicles in America are run by using 10% ethanol with petroleum. Government of Brazil makes it compulsory to use 25% ethanol in fuel. Except this, alcohol (methanol, ethanol) is used as fuel in fuel cells, known as the technology of producing useable energy in modern time and for the next generation. Certainly this question arises in mind, why to use ethanol although there is other fuel? It is said that, mineral fuels will be finished with time. So it is required to think how we will produce energy. How will we run industries and vehicles? In this situation, if we can use ethanol as fuel then certainly the demand on the reserve of mineral fuel will be decreased. The interesting matter is that, ethanol is an organic chemical product which is produced from starch like corn or potato, sugarcane etc. by fermentation reaction. This is why ethanol is called bio-fuel. Now a days using new technology, production of ethanol is possible from cellulose (constituent of plants body). On the other hand it is possible to ensure the regular production of corn and plants that means ethanol by agriculture. So there is no fear of finishing of ethanol like mineral fuels. So it is important to produce ethanol commercially and to develop technology of using it as alternative fuels.

The question refers to the combination of chapters 6 and 12
eq \o((((((,Ques.(12) Chittagong Urea Fertilizer Company is one of the institutions which produce fuel. Here, X gas is formed by the reaction between N2 and H2. The smell of X is highly toppled, and it forms white smoke by reacting with HCl. 
a. Write down the formula of Oleum. 

b. What do you mean by isotope? 

c. What is the type of bond present between N and H atoms? Explain. 

d. Baking powder can be produced from X – analyze with reactions. 

Answer to the question no. 12
eq \o((,a) H2S2O7. 

eq \o((,b) Atoms of the same elements with different mass numbers are called isotope of each other. This is happens due to the differences in number of neutron. Ex: three isotopes of hydrogen are 11H, 12H, 13H. 

eq \o((,c) X is NH3 gas (ammonia), which is formed due to the reaction between N2 and H2. 

The electron configuration of N(27) – 1s22s22p3

The electron configuration of H(1) – 1s1

In order to obtain the electron configuration of Ne (1s22s22p6), N needs 3 electrons in the outermost shell. So during the formation of NH3, 3 hydrogen atoms share electrons (1 each) with the 3 electrons of the valence shell of N. thus a covalent bond is formed. As a result nitrogen obtain the electron configuration of octet and hydrogen forms that of two. 

3N + H( 
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Fig: Covalent bond in the compound NH3 between N and H atoms 

      electrons of  N 2   X     electrons  of H 2  


So, there is covalent bond in the compound X, i.e. NH3 (between N and H atoms). 

eq \o((,d) The main ingredient of baking powder is sodium hydrogen carbonate. Sodium hydrogen carbonate is produced by using lime stone, ammonia gas and table salt. 

The concentrated solution of sodium chloride is known as brine. Brine is made saturated with ammonia. Lime and carbon dioxide is produced when calcium carbonate (lime stone) is heated at high temperature (6000C). Following reactions occur when carbon dioxide passes through the ammonium saturated solution brine. 

CaCO3  eq \o(600(C,((() CaO + CO2 

Ammonium hydrogen carbonate is produced from the reaction of carbon dioxide, ammonia and water 

CO2 + NH3 + H2O ( NH4HCO3 

Ammonium hydrogen carbonate reacts with sodium chloride in aqueous solution and produce sodium carbonate and ammonium chloride. 

NH4HCO3 + NaCl ( NaHCO3 + NH4Cl 

Sodium hydrogen carbonate precipitated as crystal and it is then collected, dried and marked.

eq \o((((((,Ques.(13) Due to electrolysis of sodium chloride solution, the compound X is formed as a by-product with H2 and Cl2 gases. X is a strong base which is used in washing. 

a. What is the main ingredient of toilet cleaner? 

b. Al2O3(s) + HCl(aq) ((
Fulfil the equation of reaction. 

c. Describe the production of washing agent from X. 

d. How much X is present (in grams) in 250 cubic centimeter of semi-molar solution of X? Analyze mathematically. 

Answer to the question no. 13
eq \o((,a) The main ingredient of toilet cleaner is NaOH (sodium hydroxide). 

eq \o((,b) The full form of the reaction is – 

Al2O3(s) + HCl(s) ( AlCl3(s) + H2O(() 

The equalized reaction – 

Al2O3 + 6HCl(aq) ( 2AlCl3 + 3H2O 

eq \o((,c) X is NaOH (sodium hydroxide). 

The main constituent of soap is fat and base. 

Different fats and oils such as coconut, palm, mohua and olive oil are used in soap manufacturing. Caustic soda, caustic potash is used as base. Besides this considering using expedient different types of color and dyes are added to it. Sodium or potassium soap is produced by hydrolysis of oil and fats with caustic soda or caustic potash. Produced sodium or potassium salt is known as soap and the reaction is known as saponification.

 eq \s(CH2 – COO – R,|,CH – COO – R + NaOH + NaOH (,|,CH2 – COO – R)3R –  eq \o(O,||,C) – ONa +  eq \s(CH2OH,|,CH – OH,|,CH2OH) 


glyceral 

If sodium chloride is added in the produced mixture of the reaction then soap floats up. There is little amount NaCl, NaOH, Glycerol as impurities in the produced soap. Boiling the crude soap with water, impurities dissolve. If the mixture is then cooled and water is removed and boiled again with water, almost pure soap is obtained.

eq \o((,d) From the definition, in one molar solution, one mole amount of solute gets dissolved in one liter or one dm3solution.

Again, 1 semi-molar solution = 0.5 molar

The atomic mass of NaOH(X) = 40

The amount of NaOH in 1L, or 100 cm3 1M solution = 40g

The amount of NaOH in 1 cm3 1M solution = 40/1000 g

The amount of NaOH in 100 cm3 0.5M solution = (40x0.5)/1000g

The amount of NaOH in 250 cm3 0.5M solution = (40x0.5x250)/1000g = 5g

eq \o((((((,Ques.(14) Sayem observed that washing soap is not forming foams in tap water. He told his friend about this problem. The friend advised him to use Y, a washing soap. 

a. What is chemical bond? 

b. Why the electron configuration of chromium is different? 

c. How Y can wash the dirt from cloth? Analyze. 

d. Why Sayem faced such problems to wash cloth? Analyze. 

Answer to the question no. 14
eq \o((,a) The attraction force by which one atom is bonded with other atom is called chemical bond.

eq \o((,b) The electron configuration of Cr(24) – 1s22s22p63s23p63d54s1, which is different from normal electron configurations. Generally it is observed that the electron configuration becomes stable if the powerful orbitals become half or completely full with electrons. So np3, np6, np5, np0, nf7 and nf14 are most stable. So the elements with electron configurations d10s1 and d5s1 are more stable. 

eq \o((,c) Y is detergent. Soaps or detergents are the molecules of long chained carbon. In solvent soaps or detergents dissociate into negatively charged soap or detergent ion and positively charged sodium ion. Negatively charged end of the soap or detergent is attracted by the water. This negative end of the detergent is known as hydrophilic. The other positive end of the detergent is known as hydrophobic. The hydrophobic end dissolves in oil or grease. When dirty clothes are damped in the water with soap and detergent then the hydrophobic part attracts the oily and greasy dirt of the clothes and dissolves in it. On the other hand hydrophilic part extends to the adjacent water layer. In this condition if clothes are rubbed or twisted the oily and grease dirt is completely covered by the hydrophilic part. A ring of negative charge ion forms around the oil and grease molecules. So they want to stay at possible maximum distance. As a result a scum of oil and grease is floated in water and washed away with water. As a result clothes become clean.
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eq \o((,d) Calcium, magnesium and iron ions make water hard. They are present in water in small amount and react with soap as follows – 

R – COONa + H2O ( R – COO– + Na+ 


Soap 
sterpot ion 

Sodium ion of soap produces soluble sodium carbonate. Same reaction results when potassium is present in soap instead of sodium. Magnesium or iron of hard water gives corresponding reaction with soap. So if bi-carbonates, chloride and sulfate salts of calcium, magnesium and iron remain dissolved in water do not form foam with soap.

2R – COO– + Ca2+ ( (R – COO)2Ca 

The question refers to the combination of chapters 7 and 9
eq \o((((((,Ques.(15) 

2XO2(g) + O2(g) ((((( 2XO3(g); (H = – 192 kJ mol–1
The atomic number of the element = 16. 

a. What is oxidizer? 

b. Which element is X? write down its electron configuration. 

c. Explain the effect of temperature in equilibrium for the reaction shown in the stimulus. 

d. How the XO2 compound shown in the stimulus harms biodiversity? Analyze. 

Answer to the question no. 15
eq \o((,a) The reactant which receives electron during chemical reaction is called oxidizer. 

eq \o((,b) From the information given in the stem the atomic number of X is 16. So the element is S (sulfur). The electron configuration of S(16) – 1s22s22p63s23p4
eq \o((,c) The full form of the reaction of the estem: 

2SO2(g) + O2(g) ( 2SO3(g) (H = – 192.46kj 

It’s an exothermic reaction, i.e. the reaction emits heat. The forward part of the reversible reaction is exothermic and the backward part is endothermic. If temperature increases, the equilibrium state of the reaction will be shifted to left side and will increase the concentration of reactant. It means the effect of temperature rise will be minimized by increasing the endothermic reaction. So the production of SO3 will decrease by shifting the position of equilibrium towards left. Similarly, if temperature decreases, the equilibrium state of the reaction will be shifted to right side and will increase the concentration of the product. It means, the effect of temperature decrease will be minimized by increasing the exothermic reaction. So the production of SO3 will increase by shifting the position of equilibrium towards right.

eq \o((,d) The gas mentioned in the stimulus is SO2 (sulfur di-oxide). It reacts with the water in the atmosphere and forms sulfurus acid. Sulphur dioxide reacts with oxygen and ozone of atmosphere and produce sulphur trioxide which reacts with atmospheric water and produces sulphuric acid.  

SO2(g) + H2O(() ( H2SO3 (aq) 

2SO2(g) + O2 ( 2SO3(g) 

SO3 + H2O ( H2SO4(aq) 

These acids fall on the earth surface with rain. Due to acid rain the pH value of ponds and soil become 4 or less than 4. That means soil and water becomes acidic. That affects the ecosystem badly and causes extinction of many living beings. 

The question refers to the combination of chapters 7 and 13
eq \o((((((,Ques.(16)
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a. What is hydrocarbon? 
b. Determine the numbers of protons and neutrons from the formula of P. 
c. Determine the number of molecules in the gas mentioned in the stimulus. 
d. Is it possible to produce detergent from the compound? Analyze. 
Answer to the question no. 16
eq \o((,a) The compounds which are formed by combining H and C are called hydrocarbons. 
eq \o((,b) In P, mass number = number of protons + number of neutrons= 31
atomic number = number of protons = 15

so number of neutrons = 31-15=16

eq \o((,c) The mass of the given SO3 gas = 800g

1 mole SO3 = 80g

We know, 

The number of molecules in 1 mole compound = 6.023x1023
1 mole of SO3 = 80g

The number of molecules in 80g SO3 = 6.023x1023
The number of molecules in 1g SO3 = 6.023x1023 /80

The number of molecules in 800g SO3 = (6.023x1023 x 800) /80 = 6.023x1023

eq \o((,d) In order to produce detergent from SO3: 

i.
SO3 gas is absorbed in 98% H2SO4 and smoked sulfuric acid or oleum is formed

ii.
SO3(g) + H2SO4(aq) ( H2 S2O7(aq) (oleum) 

iii.
Hydrolysis and hydrogenation of oil and fat produce different long chained alcohols (like lauryl alcohol). If sulphuric acid is added with the product the long chain alkyl (lauryl) hydrogen sulphate is produced. If lauryl hydrogen sulphate passes through the solution of caustic soda the detergent named lauryl sulphonate detergent is produced.

 eq \o(CH3 ( (CH2)10 ( CH2 ( OH,Loryl alcohol) + H2SO4 ((
  eq \o(CH3 ( (CH2)10​ ( CH​2 ( O ( SO3H,Loryl hydrogen sulphate) + H2O

CH3((CH2)10(CH2(O(SO3H + NaOH ((
  eq \o(CH3 ( (CH2)10 ( CH​2​ ( O ( SO​3Na,Sodium loryl sulphonate or detergent)      + H2O
The question refers to the combination of chapters 7 and 11
eq \o((((((,Ques.(17)
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a. What is diffusion? 

b. From 1428Si, determine the number of protons, neutrons and electrons. 

c. Determine the oxidation number of the central atom of the crystalline substance mentioned in the stimulus. 

d. Is it possible to identify unsaturated hydrocarbon by using the crystalline substance mentioned in the stimulus? Analyze. 

Answer to the question no. 17
ii. By hydrolysis we can get H2SO4 from oleum. 

H2S2O7 + H2O ( 2H2SO4 

eq \o((,a) The tendency of solid, liquid or gas to spread spontaneously and uniformly in any medium is called the diffusion.

eq \o((,b) The given formula: 1428Si

In  1428Si, mass number = number of protons + number of neutrons = 28

atomic number = number of protons = 14

again, number of electrons = number of protons = 14

so number of neutrons = 28 – 14 = 14

eq \o((,c) The crystalline substance is ( KMnO4 (potassium permanganate) 

The central element of KMnO4is Mn (manganese) 

We know, the oxidation number of K = +1

the oxidation number of O = – 2

let, the oxidation number of Mn = x

as KMnO4 is neutral, the net total of the oxidation numbers of the atoms is zero. 

So (+1) + x + 4x(–2) = 0

X = 8 – 1 = 7

So the oxidation number of Mn = +7

eq \o((,d) Unsaturated hydrocarbons, such as ethene (alkene) forms ethylene glycol if oxidized by light aqueous KMnO4.in this reaction, the pink color of KMnO4 is diminished. By this reaction, unsaturated hydrocarbons can be identified.
H2C = CH2 + KMnO4  eq \o(H2O,(((()  eq \o(   CH2,|,  OH) –  eq \o(   CH2,|,  OH)   

eq \o((((((,Ques.(18) Observe the following reaction: 
FeCl2 + Cl2 ( FeCl3 

a. Write down the symbol of S. 
b. What is the oxidation number of S in H2SO4
c. The metal element mentioned in the stimulus decays if put in open air - justify. 
d. Is it possible to produce anesthetic from the Cl2 gas mentioned in the stimulus? Analyze. 
Answer to the question no. 18
eq \o((,a) The symbol of sulfur is S8. 

eq \o((,b) We know, the oxidation number of H = +1

the oxidation number of O = -2

let, the oxidation number of S = x

metal atom neutral, so the net total of the oxidation numbers of the atoms is zero. 

So 2x (+1) + x + 4x(–2) = 0

2 + x – 8 = 0

X = 6

eq \o((,c) The metal element mentioned in the stimulus ( Fe (iron) 

4Fe(s) + 6H2O ( + 3O2 ( 4Fe(OH)3
If a substance made of iron is exposed in open air, the iron undergoes reaction with oxygen and water vapor. Iron reacts with water vapor and produces iron oxide (rust) As a result, metallic iron becomes corroded.

2Fe(OH)3  eq \o(H2O,(() Fe2O3.nH2O 

The chemical formula of rust is Fe2O3.nH2O. the number of water molecules in rust molecule is unknown, so n is used in the formula. 

eq \o((,d) Halogen substitution reaction is a characteristical reaction of alkane. Methane reacts with chlorine in presence of sun light and produce methyl chloride (CH3Cl), dichloro methane (CH2Cl2), trichloromethane (CHCl3) and carbontehrachlopide (CCl4). One chlorine atom is replaced by one hydrogen atom in each step of the reaction and produce hydrogen chloride gas. It is a chain reaction and cannot be controlled easily. 

CH4(g)+ Cl2(g)(CH3Cl(g)+ HCl(g)

CH3Cl(g)+ Cl2(g)(CH2Cl2(g)+ HCl(g)

CH2Cl2(g)+ Cl2(g)(CHCl3(g)+ HCl(g)

CHCl3(g)+ Cl2(g) (CCl4(g)+ HCl(g)

The compound formed in the third reaction is CHCl3. It is used as anesthetic. It is widely known as chloroform. So, anesthetic can be produced from Cl2 gas. 

The question refers to the combination of chapters 7 and 12
eq \o((((((,Ques.(19) 
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a. What is brine? 

b. Explain the Le Chatelier’s principle. 

c. Describe the industrial production process of ammonia from the 2 gases mentioned. 

d. Form a compound using the 2 elements mentioned in the stimulus which oxidizes aldehydes and becomes carboxylic acid. 

Answer to the question no. 19
eq \o((,a) The saturated aqueous solution of sodium chloride is brine. 

eq \o((,b) At the equilibrium of reversible reaction if any of the factors (Temperature, Pressure and Concentration of reactant) is changed, the equilibrium position will shift in such a way that the effect of change of factor is relieved.If temperature increases, the equilibrium state of the reaction will be shifted to left side and will increase the concentration of reactant. It means the effect of temperature rise will be minimized by increasing the endothermic reaction. Similarly, if temperature decreases, the equilibrium state of the reaction will be shifted to right side and will increase the concentration of the product.

eq \o((,c) The two elements mentioned in the stimulus are N and H. 

Industrially ammonia gas is produced by Haber process. For this nitrogen N2 and hydrogen H2 gas is required for this. Four fifth of the air is nitrogen. If air is cooled then nitrogen is separated as liquid. The source of hydrogen is natural gas and water. In fact natural gas in our country is methane CH4. Methane gas reacts with water vapor in presence of nickel as catalyst at 30atm pressure and 7500C temperature and produces hydrogen gas and carbon-monoxide gas (CO). Carbon monoxide again reduces the un-dissociated water vapor and produce hydrogen and carbon-dioxide gas (CO2). Produced carbon dioxide gas can be separated easily as liquid on cooling. Both the gases are collected and preserved.

CH4(g) + H2O(g) (((((( 3H2(g) + CO(g) 

CO(g) + H2O(g) (((((( H2(g) + CO2(g) 

To produce ammonia gas in Haber process nitrogen and hydrogen gas mixture of 1:3 ratio passes over on the heated iron which act as catalyst at 4500- 5500C and 200-250atm pressure.

N2(g) + 3H2(g)  eq \o(Fe,((((((((((((((((((((((,200-250 atm) 2NH3 (H = –92kj 


450(–550(C 

eq \o((,d) N and H are di-atomic, i.e. they are found in N2 and H2 forms. To produce ammonia gas in Haber process nitrogen and hydrogen gas mixture of 1:3 ratio passes over on the heated iron which act as catalyst at 4500- 5500C and 200-250atm pressure. 

N2(g) + 3H2(g)  eq \o(Fe,((((((((((((((((((((((,200-250 atm)2NH3 


450(-550(C

In aqueous solution silver nitrate reacts with sodium hydroxide or ammonium hydroxide and form silver hydroxide. Product silver hydroxide decomposes and precipitates as silver oxide.

AgNO3(aq) + NaOH(aq) ( AgOH(s) + HNO3(aq) 

2AgOH(s) ( Ag2O2(s) (( + H2(() 

If aqueous ammonia solution is added to silver oxide in drops, all precipitate become dissolved solution of silver ammonia ion or Tollen’s reagent[Ag(NH3)2 ]is produced.

Reaction : Ag2O(s) + 4NH3 + H2O ( [Ag(NH3)2]+ + 2OH– (aq)

Silver ion of Tollen’s reagent reacts with aldehydes and reduce and precipitate as metallic silver. At the same time, aldehyde oxidized and converts to organic acid.

CH3 – CHO + 2Ag+ + 2OH– ( CH3COOH + 2Ag(s)( + H2O(() 

The question refers to the combination of chapters 8 and 10
eq \o((((((,Ques.(20)
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a. Write down the formula of hematite. 

b. Why the ionic compounds do not conduct electricity at solid state? 

c. What will be formed at the anode and the cathode according to the figure? Write down with reactions. 

d. Is it possible to purify impure copper by the reactions of the stimulus? Analyze. 

Answer to the question no. 20
eq \o((,a) Hematite: Fe2O3.3H2O. 

eq \o((,b) Free electron or ion is needed to conduct electricity. Ionic compounds are solids in normal temperature and the attraction force between oppositely charged ions. So the electrons or ions cannot wander around. So the ionic compounds cannot conduct electricity. 

eq \o((,c)The figure shown in the stimulus indicates electrolysis. In the electrolytic cell, chloride ion becomes oxidized in anode and forms chlorine gas and electron. 

Anode reaction :

2Cl–(aq) – Cl2(g) + 2e– 

On the other hand, in cathode, the water molecule becomes reduced and forms hydroxyl ion and hydrogen gas. Actually, the electrons produced in anode reaches the cathode via the wire and supplies the necessary electrons for the reduction of water. 

Cathode reaction:
2H2O + 2e– ( H2(g) + OH– 

The OH– ion of cathode and Na+ ion of the solution combine and form NaOH. So, due to the electrolysis of NaCl, Cl2 gas is found in anode, H2 gas is found in cathode and NaOH is found as by-product. 

eq \o((,d) The process mentioned in the stimulus is an electrolysis and by this process, impure copper can be purified. 
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Fig : Electrolysis of impure copper 


Electrolysis is done to make the metal more pure obtained in the smelting process. Such as copper obtained in smelting process is 98% pure. On electrolysis 99.9% pure copper can be obtained. In electrolysis process chemical reaction is occurred by using electrical energy. A thick sheet of raw/impure copper is connected with the positive pole of the electric source and a thin sheet of pure copper is connected withthe negative pole of the electric source. Both the copper sheets are dipped in a tank or tub filled with copper sulphate and sulpuric acid solution. If electricity is supplied through the solution raw copper will dissolve and pure copper will settle on the pure copper sheet by reduction reaction.

Reaction in anode: Cu+2 + 2e– ( Cu(s) 

Reaction in cathode: Cu – 2e– ( Cu+2 

The impurities of raw copper will accumulate at the bottom of the tank as sediment.

The question refers to the combination of chapters 8 and 10
eq \o((((((,Ques.(21) X is an acid which forms by combining H, S and O. The amount of X production and its uses is considered as a scale of economical stability and industrialization of a country. This acid is used as raw material in production of many substances.

a. What is cation? 

b. Explain neutralization reaction. 

c. How the acid mentioned in the stimulus is produced industrially? Describe with equation. 

d. Is it possible to produce aromatic detergent from X? analyze. 

Answer to the question no. 21
eq \o((,a) Atom with positive charge is cation. 

eq \o((,b) The process of forming salt and water due to the reaction between acid and base is neutralization reaction. Ex: NaOH (base) and HCl (acid) react with each other and form NaCl (salt) and water. So it’s an neutralization reaction. 

Reaction: 

NaOH(aq) + Hcl (aq) ( Nacl + H2O 

eq \o((,c) The acid mentioned in the stem is sulfuric acid. 

In normal condition sulfur-di-oxide is not oxidized by atmospheric oxygen. In contact chamber sulfur-di-oxide is oxidized to sulfur trioxide by oxygen at 400-450oCtemperature in presence of granular platinum or vanadium pente oxide as catalyst.

2SO2(g) + O2(g)  eq \o(400(-500(C,((((((,Pt( V2O5) 2SO3; (H = –137kj/h

When water is added to sulfur trioxide sulfuric acid is produced. But here is a problem that, a mist of fine drop of dilute sulfuric acid is formed by joining sulfur tri oxide with moisture of atmosphere, which is very difficult to condense.

H2SO4(() + SO3(g) ( H2S2O7(() 

So, SO3 is absorbed in 98% H2SO4 forming a fuming sulfuric acid. Fuming sulfuric acid is called oleum. Oleum is mixed with water to make necessary dilution.

H2SO4(() + SO3(g) ( H2S2O7(() 

H2S2O7(() + H2O(() ( 2H2SO4(() 

Sulfuric acid is a dense oily liquid which is miscible with water in all proportions. When water is added to sulfuric acid it forms heat and blast. That is why sulfuric acid is added to water drop wise with stirring to make dilute.

[image: image12.wmf]eq \o((,d) The acid X mentioned in the stem is sulfuric acid.  

CH3 – (CH2)9 – CH = CH2 +             CH3–(CH2)9 –

 

CH3 – (CH2)9 –                + H2SO4 ( 

CH3 – (CH2)9 –                – SO3H + H2 

Sulphuric Acid Alkyl Benzin hydrogen Sulphate 

CH3 – (CH2)9 –  eq \o(    CH3,|,  CH)–             SO3H + NaOH 

( CH3 – (CH2)9 –    eq \o(    CH3,|,  CH)                SO3Na + H2O  

Sodium alkyl benzene sulphonate is a detergent. So it is possible to produce aromatic detergent from sulfuric acid. 

The question refers to the combination of chapters 11 and 12
eq \o((((((,Ques.(22) A is an organic compound of C and H. it forms n-hexane in the presence of platinum catalyst, by reacting with 1 mole H. if the compound is severely oxidized by KMnO4, an organic acid B is found, which contains 3 carbon atoms. 
a. What is refining? 
b. How can C4H10 be prepared from C4H8? 
c. Identify A. 
d. Is it possible to find B in laboratory? Justify your answer. 
Answer to the question no. 22
eq \o((,a) Separating different ingredients of unrefined oil is refining. 
eq \o((,b) In the presence of Ni catalyst, C4H10 is formed if C4H8 is heated at 1280-200 degree Celsius temperature. The reaction – 
CH3 – CH = CH – CH3 + H2  eq \o(Ni,((((((,180( – 200(C) CH3 

– CH2 – CH2 – CH3 

eq \o((,c) The hydrocarbon A forms n-hexane in the presence of platinum catalyst, by reacting with 1 mole H. so A is a hexene. In the oxidation of the compound, carboxylic acid with 3 carbons is formed. So, the double bond present in the compound will be present in the middle of the carbon chain. So surely A is hexene. 
CH3CH2CH = CHCH2CH3  eq \o(H2,((,Pt) CH3CH2CH2CH2 CH2CH3 
eq \o((,d) If A is severely oxidized by KMnO4, an organic acid B is found. So, the reaction is – 
CH3 CH2CH = CH CH2 CH3  eq \o(KMnO4,(((() 

CH3CH2COOH 

Yes, B can be made in laboratories. In laboratories, organic acid is found by oxidation of potassium dichromate in presence of alcohol, sulfuric acid etc. in that case, in laboratory, propanoic acid (B) can be found by oxidation of potassium dichromate in the presence of sulfuric acid. 

CH3CH2CH2O  eq \o([O],((((,K2Cr2O7) CH3CH2CHO + H2O 

CH3CH2CHO  eq \o([O],((() CH3CH2COOH + H2O  
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Fig : Electrolysis of impure copper
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Fig: Covalent bond in the compound NH3 between N and H atoms
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Fig: Cleaning mechanism of soap and detergent
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