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33. Mirzapur Cadet College, Tangail
Chemistry (Creative)

Answer to the question no. 1 
eq \o((,a) The  chemical  name  of  washing  soda  is  sodium carbonate (Na2CO3).
eq \o((,b) Compounds having some particular characteristics are called aromatic compounds. Aromatic compounds are generally 5, 6 or 7 membered co-planer cyclic compounds. They have alternate double bonds which means that there is a carbon-carbon single bond and a carbon-carbon double bond in the aromatic compounds. Some aromatic compounds are shown below:

[image: image40.wmf]
eq \o((,c) The cell given in the stem is a Daniel cell. In a Daniel cell, a Cu|Cu2+(aq)metal/metal ion electrode is used as the cathode and a Zn|Zn2+(aq) metal/metal ion electrode is used as the anode. A copper rod is dipped in copper sulphate solution as the cathode in a container; in another container, a zinc rod is dipped in zinc sulphate solution as the anode.

In this cell, the Zn anode is oxidized by donating electrons, and dissolves as Zn2+(aq) ions in solution. On the other hand, the Cu2+(aq) ions in the solution will settle on the cathode as metallic Cu (s), accepting electrons from the cathode. So, Cu is deposited at the cathode.
eq \o((,d)  If the two electrodes in the given cell are connected with a wire, the following oxidation-reduction reaction occurs spontaneously:
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That is, the Zn anode is oxidized by donating electron, dissolves as Zn2+ (aq) ion in solution. On the other hand, theCu2+ (aq) ion of solution will settle on the cathode as metallic Cu (s), accepting electrons from cathode. In fact the produced electrons of anode reach to cathode by wire and make electronic equilibrium. Thus, if two electrodes are connected with wire an electron flow will be created from anode to cathode. Electronic flow means current flow. This is how a Daniel cell works.

Answer to the question no. 2 
eq \o((,a) Effusion: The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion.
eq \o((,b) Alkaline earth metal: The elements of group-2 in the periodic table from Be to Ra are called alkaline earth metals. Their properties are almost the same as that of alkali metals. Oxides of these metals produce alkaline solutions when they react with water. They also form ionic compounds (salts) by donating the two electrons of their outermost energy level. These elements exist in soil as different compounds. That is why these metals are called alkaline earth metals.
eq \o((,c) Here, A gas is a 2 carbon containing double boned hydrocarbon. So, ‘A’ is ethene (C2H4)

Ethene (C2H4) can be produced from ethanol (C2H5OH). When ethanol is heated in the presence of aluminium oxide or dehydrated by sulphuric acid, ethene (C2H4) is produced. 

The reactions are as follows : 

CH3CH2OH   eq \f(H2SO4,(H2O)  —( H2C = CH2 

CH3CH2OH   eq \f(Al2O3,(H2O)  —( H2C = CH2 

Thus, ethene (C2H4) can be produced from ethanol. 

eq \o((,d) The given reaction is ( 

A(g) + H2(g)  eq \o(Ni( 200(C, ((((()  B(g)

Here, A is ethene as A is a gas and a double boned hydrocarbon containing 2 carbon. Ethene reacts with hydrogen in presence of Ni to produce ethane. (C2H6). So, B gas is ethane (C2H6) which is a saturated hydrocarbon. 

So, A or ethene is an unsaturated hydrocarbon while B or ethane is a saturated hydrocarbon. 

To distinguish between ethene and ethane, unsaturation test can be used. 

Alkene reacts with orange reddish coloured bromine water and produce 1-2-di bromoalkane.

As a result, the colour of bromine water disappears. 

H2C = CH2 + Br2 ( BrH2C ( CH2Br

On the other hand alkane does not react with bromine water. So, the colour of bromine water remains unchanged. 

CH3( CH3 + Br2 ( No reaction. 

So, ethene reacts with bromine water while ethane does not. 

Thus, A (ethene) and B (ethane) can be distinguished by their reaction with bromine water. 

Answer to the question no. 3
eq \o((,a) The amount of a chemical substance which contains the Avogadro number (6.02 x 1023) of molecules, ions or atoms is defined as one mole of that substance.
eq \o((,b) The volume of one mole of substance is called the molar volume. The molar volumes of solid, liquid and gaseous substances are different. But in standard conditions, the volumes of one mole of different gases are equal. The standard temperature and pressure is 25°C at 1 atm pressure. In standard condition, the molar volume of any gaseous substance is 22.4 litres.
Carbon dioxide is a gas. So, under standard conditions, the volume of 1 mole (or 44g) of carbon-dioxide is 22.4 litres.

eq \o((,c) The diatomic gas mentioned in the stem is oxygen. The electronic configuration of oxygen is as follows : 

O(8) : 
1s2

2s2 2p4
As the electrons of oxygen are configured in two energy levels, it lies in period 2. 

Again, in case of elements who have electron arrangement in two to three energy levels, if the outermost energy level contains more than two electrons, then the group number can be determined by adding ten (10) with the number of electron present in the outermost energy level. 

( Group number of oxygen = (6 + 10) = 16

Therefore, oxygen lies in period 2 and group 16 of the periodic table. 

eq \o((,d) The given reaction is ( 

CH4(g) + 2O2(g) ( CO2(g) + 2H2O(g)

The bond energies of various bonds are as follows :


C(H = 414 kJ/mol


O=O = 498 kJ/mol


C=O = 745 kJ/mol


O(H = 464 kJ/mol

Now, Total energy absorbed in bond breaking 


= (4 ( C(H + 2 ( 0 = 0)


= (4 ( 414 + 2 ( 498)


= 2652 kJ.

And, total energy released in bond formation.


= (2 ( C=O + 4 ( O(H)


= (2 ( 745 + 4 ( 464)


= 3345 kJ.

( (H 
= Energy absorbed ( Energy released


= (2652 ( 3346) kJ/mol


= ( 694 kJ/mol

( The reaction is exothermic as (H is negative and energy is released in this reaction. 

Answer to the question no. 4
eq \o((,a) Metals cannot be extracted economically from all minerals. The minerals from which metals can be extracted economically are called ores.
eq \o((,b) Calcination process: Condensed ores are heated at temperatures below their melting points in the absence of air, which removes any organic substances or moisture from the ore. In this process, hydrated metaloxides and metal carbonates are converted into metal oxides. This process of conversion of condensed ores to oxides is known as calcination. An example of calcination is as follows:
CaCO3 (Limestone)     eq \o((, ——()  CaO + CO2
eq \o((,c) The produced acid of the stem is H2SO4.

The molecular mass of H2SO4 
= (2 ( 1 + 32 + 16 ( 4)


= (2 + 32 + 64)


= 98

Now, Percentage of H =  eq \f(2,98) ( 100% = 2.04%

Percentage of S =  eq \f(32,98) ( 100% = 32.65%

Percentage of O =  eq \f(64,98) ( 100% = 65.31%

( The produced acid or H2SO4 is composed of 2.04% hydrogen, 32.65% sulphur and 65.31% oxygen. 
eq \o((,d) The reaction given in the stem is as follows : 

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

According to La Chatelier’s principle, at the equilibrium of reversible reaction if any of the factors (temperature, pressure and concentration of reactant) is change, the equilibrium position will shift in such a way that the effect of change of factor is relieved. 

The reversible reaction in which changes of gaseous molecule occurs like the above reaction, there is an effect of pressure on equilibrium. 

Let us consider the above reaction. It the reaction is forward, the number of molecule of reactant decreases. As a result, pressure decreases in the same volume. If pressure is increased, equilibrium is shifted to right side to decrease the pressure. That means pressure will decrease by increasing forward reaction and the effect of pressure increase will be minimized. 

On the other hand if pressure decreases, equilibrium is shifted to left side. That means pressure will increase by increasing backward reaction that will increase the concentration of reactants and the effect of pressure decrease will be minimized. 

Answer to the question no. 5
eq \o((,a) The electronic configuration of24Cr is: 
      Cr(24) :   1s2 2s2 2p63s2 3p6 3d5 4s1
eq \o((,b) Let, the oxidation number of Cr be x
Oxidation number of K = +1
Oxidation number of O = -2
As the K2Cr2O7is a neutral compound, the total oxidation number of the atom is = 0.
So, (+1) X 2+ x X2+(-2) X 7 = 0
Or, +2 +2 x – 14 = 0
Or, 2x – 12 = 0
Or, 2x = 12
( x = 6
Thus, the oxidation number of Cr in K2Cr2O7is = +6
eq \o((,c) The molecular mass of the organic acid M is 150.

To prepare 1M 1000 ml solution 1 mole acid is required

To prepare 1M ml solution  eq \f(1,1000)  mole acid is required

To prepare 0.5 M 100 ml solution  eq \f(0.5 ( 100,1000)  = 0.05 mole acid is required. 

( Amount of acid required = (150 ( 0.05) g = 7.5 g

Ans: 7.5 g acid is required. 

eq \o((,d) Here, M is an organic acid whose molecular mass is 150 and it is composed of 32% C and 64% O. 

Since it is an acid, the remaining element is hydrogen.

( Percentage of hydrogen = (100% ( 32% ( 64%) = 4%

Now, we divide the percentage compositions of its elements by their respective atomic mass to find the empirical formula of the acid.  

For Carbon,  eq \f(32,12)  = 2.66

For Oxygen,  eq \f(64,16)  = 4

For hydrogen,  eq \f(4,1)  = 4

( The ratio carbon : Oxygen : Hydrogen = 2.66 : 4 : 4 = 2 : 3 : 3
( The emperical formula is C2H3O3
Let, the molecular formula be (C2H3O3)n.

( (12 ( 2 + 1 ( 3 + 16 ( 3) ( n = 150

( 75n = 150

( n =  eq \f(150,75)  = 2

Therefore, the molecular formula of acid M is (C2H3O3)2 or C4H6O6. 

Answer to the question no. 6
eq \o((,a) Oxidation: In a redox reaction the mechanism of donating or releasing electrons by reactants is known as oxidation. For example:

Zn – 2e-  —(  Zn2+
eq \o((,b) Silver nitrate solution in basic medium is known as “Tollen’s reagent”. Tollen’s reagent reacts with organic compounds like aldehydes to form metallic silver which settles at the bottom of the container as a precipitate.

If a solution of aqueous ammonia is added to silver oxide by drops, all the precipitate dissolves to form the silver ammonia ion or Tollen’s reagent [Ag(NH3)2]+.
Ag2O(s) + 4NH3 + H2O(aq) —( 2[Ag(NH3)2]+(aq) + OH-(aq)

eq \o((,c) The given reaction is ( 

H2S + Cl2 ( 2HCl + S.

Here Cl2 is oxidant because Cl2 becomes Cl( by accepting one electron. We know that an atom which accepts electron and reduces itself in the process of oxidizing others is called an Oxidant. So, Cl2 is the oxidant. 

Cl2 + 2e( ( 2Cl(
On the other hand, H2S is acting as reductant here. Because S2( of H2S of releases electron and reduces Cl2 to Cl( and itself gets oxidized to S. 

S2( ( 2e( ( S

So, Cl2 is the oxidant and H2S is the reductant in this reaction. 

eq \o((,d) The stem reaction is ( 

H2S + Cl2 ( 2HCl + S

We know, in an oxidation reduction reaction, exchange of electron takes place which happened exactly in the above reaction. Here, Cl2 accepts electron to convert to Cl(.

As acceptance of electron is called reduction Cl2 gets reduced here. 

Cl2 + 2e( ( 2Cl( [reduction]

On the other hand, S2( of H2S releases two electrons to convert to S. We know, release of electron is called oxidation. So, S2( gets oxidized to S. 

S2( ( 2e( ( S [Oxidation]

Therefore, the above reaction is oxidation reduction reaction as exchange of electrons occurred in this reaction.  

Answer to the question no. 7
eq \o((,a) The basis of the periodic table is the electronic configuration of the elements.
eq \o((,b) Solutions are made by mixing solutes and solvents. The substance which gets dissolved in a solvent to make a solution is called the solute. If different amounts of a solute are dissolved in every unit volume of a solution, the density of the solution will be different. There are different regulations to express the density of a solution. Molarity is one of the units for expressing density. If one mole of a solute is dissolved in a solvent to make one litre or one dm3of solution, it is known as a molar solution.
eq \o((,c) The ionic of in equation (iii) of the stem is CaCl2.

When the calcium and chlorine atoms come closer, calcium atom donates one electron to each of the two chlorine atoms and chlorine atoms accept that electron. Thus the atoms turn to Ca2+ and Cl( ions respectively. In this way, they gain the electronic configuration of inert gases and become stable. 

Ca2+ 

Cl(
2, 8, 8

2, 8, 8

Then the oppositely charged ion combines by electrostatic force of attraction which is also called ionic bond. Thus ionic bond is formed between Ca and Cl to produce CaCl2.

eq \o((,d) The two reactions of the stem are as follows : 

(i) AlCl3 + 3H2O = Al(OH)3 + 3HCl

(ii) CaCl2 + 6H2O = CaCl2.6H2O

Here, in both cases one of the reactant is H2O. But the reactions are not of the same type. 

The reaction (i) is hydrolysis reaction. In hydrolysis reaction the two ends of any compound join with the two oppositely charged parts of water and form new compound which is the case in reaction (i). AlCl3 reacts with water and forms Al(OH)3 and HCl which are different compounds. 

On the other hand, reaction (ii) of the stem is some what different. Hydration reaction occurred here. In hydration reaction one or more molecules of water join with ionic compounds during formation of crystal lattice. In reaction (ii), crystal lattice of CaCl2 is formed by its reaction with H2O. 

Therefore, although in both cases one of the reactant is H2O, the reaction (i) and (ii) are hydrolysis and hydration reaction respectively and hence they are different. 

Answer to the question no. 8
eq \o((,a) The formula of bleaching powder is Ca(OCl)Cl.
eq \o((,b) 6-10% of an aqueous solution of ethanoic acid, is known as vinegar, is used to preserve sauce and pickles. It has the capability of destroying bacteria. So it is used to preserve food.

Therefore, vinegar is used in cooking because of its ability to destroy bacteria and preserve food.

eq \o((,c) Here given,


Amount of H2SO4 = 10gm


Amount of water = 100 ml

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

( 98 gm H2SO4 in 100 ml solution makes 1M H2SO4
( 1 gm H2SO4 in 1000 ml solution makes  eq \f(1,98)  H2SO4
1g H2SO4 in 1 ml solution makes  eq \f(1 ( 1000,98) M H2SO4
1g H2SO4 in 100 ml solution makes  eq \f(1000,98 ( 100) M H2SO4
( 100g H2SO4 in 100 ml solution makes  eq \f(1000 ( 10,98 ( 100) M H2SO4




= 1.0204 M H2SO4
So, the concentration of H2SO4 is 1.0204 M. 

eq \o((,d) The solution of H2SO4 mentioned in the stem is a concentrated solution. Concentrated H2SO4 produce atomic oxygen and react with metals in the following way: 

H2SO4 ( H2O + SO2 + [O]

Concentrated 

Produced atomic oxygen in the reaction oxidizes less reactive metals including Cu. 

So, the H2SO4 solution in the stem will react with Cu and the reaction is as follows : 

Cu + 2H2SO4 ( CuSO4 + 2H2O + SO2
So, concentrated H2SO4 reacts with Cu to produce CuSO4, SO2 and H2O while dilute H2SO4 does not react with Cu. As the solution of the stem is concentrated, it reacts with Cu. 

34. Mymensingh Girls’ Cadet College, Mymensingh
Chemistry (Creative)

Answer to the question no. 1
eq \o((,a) 131I is used in the treatment of thyroid gland cancer. It prevents the growth of thyroid glands. 

eq \o((,b) There are 7 isotopes of hydrogen (1H, 2H, 3H, 4H, 5H, 6H, 7H). Among them three are available in nature. The rest are synthesised in laboratory. 

Hydrogen (1H), deuterium (2H) and tritium (3H) are the three stable isotopes of hydrogen which contain 0, 1 and 2 neutrons respectively. 

eq \o((,c) Here, the given elements are 3A, 11B, 19C, 29D whose electronic configurations are as follows : 

3A ( 1s2 2s1
11B ( 1s2 2s2 2p6 3s1
19C ( 1s2 2s2 2p6 3s2 3p6 4s1
29D ( 1s2 2s2 2p6 3s2 3p6 3d10 4s1
Although all of these elements contain 1 electron in their outermost shell, they do not belong to the same group. 

A, B and C belong to the same group but element D is in a different group. Because the last electron of element enters into the 3-d orbital which makes it different from the other 3 elements. A, B and C are in group 1 of the periodic table. On the other hand, D belongs to group 11 of the periodic table having a total of 11 electrons in the 3d and 4s1 orbitals. 
eq \o((,d) From the electronic configuration of the given elements it can be observed that the electronic configuration of D cannot be configured in the general rule. 

The electronic configuration of 29D using general rule is (
29D ( 1s2

2s2 2p6

3s2 3p6 3d9 


4s2
But this electronic configuration is not stable. Because, when an orbital of equal energy remains fully filled or half filled, the electronic configuration attains stability. That is why the electronic configuration should be 3d10 4s1 instead of 3d9 4s2.

The electronic configuration of the other 3 elements follows the general rule. 
Answer to the question no. 2 
eq \o((,a) The electrons remaining at the outermost energy level of an element are called valence electrons. 

eq \o((,b) CaCl2 is an ionic compound. Ionic compounds give ions in solution or in the molten state. As a result, they conduct electricity in solution or in the molten state. CaCl2 also gives Ca2+ and Cl( ions in solution or in the molten state. That is why, CaCl2 conducts electricity. 

eq \o((,c) According to the question, element A is in period 2 and group 15 of the periodic table. So, its electronic configuration is ( 

A (( 1s2

3s2 2p3
So, A has 3 unpaired electrons in its  outermost shell. So, it forms a covalent bond with 3 chlorine atoms by sharing these 3 unpaired electrons to form ACl3.


[image: image3.emf] 

Cl ·  × A × · Cl  

×   ·     Cl  

Cl  –   A  –   Cl  

   Cl  


So, there are 3 bond pair electrons in the chloride of A. Each bond pair contains one electron from element A and one electron from chlorine. 

eq \o((,d) According to the question, element B is in period 3 and group 15. So, its electronic configuration is (
B ( 
1s2

2s2 2p6

2s2 3p3
So, B also contains a total of 5 electrons in their outermost shell. 

In the formation of BCl5, element B forms covalent bonds with 5 chlorine atoms. So, in BCl5 there are 5 bond pair electrons. 
[image: image4.emf] 

B  
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Cl     ×   

×     Cl   
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B  
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So, after bond formations element B has 10 electrons in its outermost shell which is a violation of the octet rule. So, in BCl5 the octet rule does not apply. 
Answer to the question no. 3
eq \o((,a) The amount of a chemical substance which contains the Avogadro number (6.02 ( 1023) of molecules, ions or atoms is called the mole of the substance. 

eq \o((,b) Valence electrons are the number of electrons in the outermost energy level of an atom. On the other hand, valency is the number of electrons an atom needs to gain or lose in order to have a full outermost energy level like inert gases. 

Nitrogen has 5 electrons in its outermost shell. So it has 5 valence electrons. 

But it requires (8 ( 5) = 3 electrons to have a full outermost energy level. So, its valency is 3 which is not equal to the number of valence electrons it has. 

eq \o((,c) Here, the given solutions are NaOH solution and HCl solution and they react with each other to form NaCl and H2O.

NaOH + HCl ( NaCl + H2O

The molecular mass of NaCl is = (23 + 35.5) = 58.5

So, Percentage of Na, =  eq \f(23,58.5) ( 100% = 39.3%

Percentage of Cl =  eq \f(35.5,58.5) ( 100% = 60.7%

So, NaCl is composed of 39.3% Na and 60.7% Cl.

eq \o((,d) Here, one solution is 100 ml solution containing 4g NaOH.

Molecular Mass of NaOH = (23 + 16 + 1) = 40

( Number of mole =  eq \f(4,40) = 0.1 mole

( Molar concentration of NaOH =  eq \f(0.1 mole,0.1 litre)  = 1M

Another solution is 100 ml HCl solution containing 4g HCl. 

Molecular mass of HCl = (1 + 35.5) = 36.5

( Number of mole =  eq \f(4,36.5)  = 0.1096 mole

( Molar concentration of HCl =  eq \f(0.1096 mole,0.1 litre)  = 1.096 M

So, the molar concentration of NaOH and HCl is not equal.  
Answer to the question no. 4
eq \o((,a) In a reversible reaction, the reactants react and convert to products. At the same time, the products react again and convert to reactants. One example of a reversible reaction is the decomposition of limestone in a closed container. 

CaCO3(s)  eq \O(  (, (((((() CaO(s) + CO2(g)



(in closed container) 

eq \o((,b) Le Chatelier’s Principle : 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 the factor is relieved. 

eq \o((,c) Here, reaction (i) is (
Zn + CuSO4 —( ZnSO4 + Cu

In this reaction, oxidation reduction occurred. The oxidation state of Zn changed from 0 to + 2 and that of Cu changed from + 2 to 0. 

[image: image5.emf] 

Oxidation Reaction  

Zn + Cu 2+   —    Zn 2+   + Cu  

Reduction Reaction  


The total reaction can be split into oxidation half reaction and reduction half reaction which is shown below: 

Oxidation : Zn ( 2e( —( Zn2+
Reduction : Cu2+ + 2e( —( Cu
Total reaction : Zn + Cu2+ —( Zn2+ + Cu

Here, acceptance and release of electrons occurred and that is why it is a redox reaction. 

eq \o((,d) ii. NaCl(aq.) + AgNO3(aq.) —( AgCl(s) + NaNO3 (aq.)

iii. CH3CHO + [Ag(NH3)2]OH —( CH3CHOOH 
+ Ag + NH3 + H2O

Here both (ii) and (iii) are precipitation reactions. In reaction (ii) AgCl is precipitated, and in reaction (iii) Ag is precipitated. 

Reaction (ii) is a double substitution reaction. 
Here, no exchange of electrons occurred. So it is a non-redox reaction. 

But reaction (iii) is a redox reaction. Because, here the oxidation state of carbon changes from ( 1 to 0 and that of Ag changes from + 1 to 0. There was certainly a transfer of electrons here. So, it is a redox reaction. 
Answer to the question no. 5
eq \o((,a) The process of plating a less reactive metal on the surface of a more reactive metal by means of electrolysis, is called electroplating. 

eq \o((,b) If electricity passes through ions of a conductor that is called an electrolytic conductor. Pure water does not conduct electricity. But if a small amount of acid is mixed with water, the water gets ionised. And hence electricity can pass through it. 

That is why acid mixed water is called an electrolytic conductor. 

eq \o((,c) The given reaction is (
CH3–CH3 + Cl2 —( CH3-CH2Cl + HCl

Here, total energy was required for breaking 1 mole

of C-H and 1 mole of Cl–Cl is = (414 + 244) kJ = 658 kJ

Total energy evolved in formation of 1 mole

of C-Cl and 1 mole H-Cl is = (326 + 431) kJ = 757 kJ

So, change of heat in reaction,

(H 
= 
Energy required in bond breaking ( Energy evolved in bond formation. 


= 
(658 ( 757) kJ


= 
( 99 kJ. 
eq \o((,d) Zn/Zn2+ and Cu2+/Cu electrodes are used in a Daniel cell which is an electrochemical cell. In a Daniel cell, a Cu/Cu2+(aq.) electrode is used as the cathode and a Zn/Zn2+ (aq.) electrode is used as the anode. A Daniel cell is demonstrated in the figure below :


[image: image6.emf] 

ZnSO 4   solution   CuSO 4   solution  

Cu cathode   Zn Anode  

Salt Bridge  


A copper rod is dipped in copper sulphate solution as the cathode in a container; in another container zinc rod is dipped in zinc sulphate solution as the anode. A “U” shaped tube full of inert electrolyte (KCl) solution is dipped into the two solutions to make contact with the solutions of the containers. Now, if the two electrodes are connected with a wire the following oxidation-reduction reaction will occurs spontaneously. 

Anode reaction : Zn(s) ( Zn2+ (aq.) + 2e(
Cathode reaction : Cu2+(aq.) + 2e( ( Cu(s) 

Total Reaction : Zn(s) + Cu2+(aq.) ( Zn2+ (aq.) + Cu

Here, Zn anode is oxidized by donating electron. And Cu2+ (aq.) ion of solution settles on the cathode by accepting electrons from cathode. 
Answer to the question no. 6
eq \o((,a) Compounds that are composed of hydrogen and carbon only are called hydrocarbons.

Example : CH4.

eq \o((,b) Organic compounds having some particular characteristics are called aromatic compounds. Aromatic compounds are generally 5, 6 or 7 numbered co-planar cyclic compounds. 

Benzene is also a co-planar cyclic compound having 6 carbon atoms making the cycle. 


[image: image7.emf] 
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Besides, benzene has alternate carbon-carbon double bonds which is also a property of aromatic compounds.

eq \o((,c) The 1st compound of the 2nd general formula is C2H4 (ethene) which is an alkene. 

Alkene reacts with orange reddish coloured bromine water to produce 1, 2-dibromoalkane. As a result of the reaction the colour of bromine water disappears. In case of C2H4, the reaction is as follows : 

H2C = CH2 + Br2 ( BrH2C ( CH2Br

As unsaturated hydrocarbons are identified by this reaction, it is also called unsaturation test. 

eq \o((,d) For n = 2, the compounds are C2H6, C2H4 and C2H2 which are ethane, ethene and ethyne respectively.

Polythene is a polymer whose monomer is ethene. Thus polythene can be obtained from ethene, by polymerisation. 

nH2C = CH2  eq \O([Polymerization], ––––––––––––()  [– H2C – CH2−]n
On the other hand, PVC or poly vinylchloride is also a polymer whose monomer is venyl chloride or CH2 = CHCl

CH2 = CHCl can be obtained by the addition reaction of CH (( CH and HCl. 

CH ( CH + HCl ( CH2 = CHCl. 

Then, PVC can be prepared by polymerisation. 


[image: image8.emf] 

nCH 2   = CHCl   [Polymeris ation]   ––––––––––––   
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Thus, polythene and PVC can be obtained. 
Answer to the question no. 7
eq \o((,a) C + O2 ( CO2.

Here 1 mole of carbon reacts with 1 mole of oxygen. 

eq \o((,b) The given equation is ( 

Al2O3 + HCl ( AlCl3 + H2O

First, we balance the no. of Al atoms. 

Al2O3 + HCl ( 2AlCl3 + H2O

Then we balance the no. of Cl atoms.

Al2O3 + 6HCl ( 2AlCl3 + H2O

Now, we balance the no. of H atoms. 

Al2O3 + 6HCl ( 2AlCl3 + 3H2O

Thus, the equation is balanced now. 

eq \o((,c) CaCO3 is heated to get CO2
The reaction is (
CaCO3. ( CaO + CO2
So, 1 mole CaO is produced when 1 mole CaCO3 is heated. 

Here, 8g CaCO3 is heated.

Molecular mass of CaCO3 = (40 + 12 + 16 ( 3) = 100.

( no. of mole =  eq \f(8,100)  = 0.08 mole.

So, 0.08 mole CaO is produced as 0.08 mole CaCO3 is heated. 

eq \o((,d) According the question, the expected amount of CO2 is 4.4g.

The molecular mass of CO2 is = (12 + 16 ( 2) = 44

( 4.4g CO2 =  eq \f(4.4,44)  = 0.1 mole CO2
The chemical reaction to get CO2 by heating CaCO3 is (
CaCO3 ( CaO + CO2
So, to get 1 mole CO2, 1 mole CaCO3 has to be heated. 

Now, in order to get the expected amount of CO2, i.e., 0.1 mole CO2 0.1 mole CaCO3 has to be heated. 

The molecular mass of CaCO3 = (40 + 12 + 16 ( 3)




= 100

( 0.1 mole CaCO3 = (0.1 ( 100)g = 10g CaCO3
So, in order to get the desired amount of CO2, 10g CaCO3 is required. But only 8g CaCO3 is heated to obtain the expected amount of CO2. That is why, less amount of CO2 is obtained here. 

Answer to the question no. 8
eq \o((,a) In case of a chemical reaction, the standard temperature is 25(C. 

eq \o((,b) The molecular mass of carbon is 12. 1 mole or 12g carbon contains 6.02 ( 1023 atoms. 

So, 1 g carbon contains  eq \f(6.02 ( 1023,12) = 5.0166 ( 1022 atoms.

( 1g carbon contains 5.0166 ( 1022 atoms. 

eq \o((,c) The amount of Na2CO3 mentioned in the stem is 53 g.

The molecular mass of Na2CO3 is = (23 ( 2 + 16 ( 3) = 106

So, 53g Na2CO3 =  eq \f(53,106)  = 0.5 mole Na2CO3
( If this amount of Na2CO3 is dissolved in water making 1 liter solution, the molar concentration of the solution will be =  eq \f(0.5 mole,1 litre)  = 0.5 M
eq \o((,d) According to the question, 53g Na2CO3 react with HCl and 11g CO2 is produced. The chemical reaction is (
Na2CO3 + 2HCl ( 2NaCl + CO2+ H2O
So, from this reaction it is clear that 1 mole CO2 is produced from 1 mol Na2CO3.

Here, amount of Na2CO3 used = 53g =  eq \f(53,106) = 0.5 mole. 

So, 0.5 mol CO2 should be produced.

Molecular mass of CO2 is = (12 + 16 ( 2) = 44

( (0.5 ( 44) = 22g CO2 should have been produced. But here only 11 g CO2 is obtained. 

( Percentage amount of CO2 =  eq \b\bc\((\f(11,22) ( 100)% = 50%

So, the percentage of CO2 here is 50%. 
35. Rajshahi Cadet College, Rajshahi

Chemistry (Creative)

Answer to the question no. 1 
eq \o((,a) Nucleon number: The total number of protons and neutrons within the nucleus of an atom of an element is known as the nucleon number of the element.

eq \o((,b) The empirical formula of benzene and ethyne is CH. The empirical formula of these two elements are the same because they consist of C and H atoms only, and the ratio of C and H atoms in these two compounds is the same.

In benzene (C6H6), the ratio of C to H atoms is = 6:6 = 1:1.
In ethyne (C2H2), the ratio of C to H atoms is = 2:2 = 1:1.
So, the empirical formula of benzene and ethyne are the same.
eq \o((,c) Mass of an atom of this element = 1.046 ( 10(22 gm

( Mass of 6.0233 ( 1023 atom of this element 


= (1.046 ( 10(22 ( 6.023 ( 1023)gm


= 63 g

So, atomic mass of this element = 63g

and number of Neutrons = 34

So the element is copper (Cu). 

The electronic configuration of Cu. 

Cu(29) ( 1s2 2s2 2p6 3s2 3p6 3d10 4s1
Copper has 4 energy levels. So, position of copper in periodic table is in Period-4

Period-4 element that have electrons at ‘d’ sublevel, the sum of the number of electrons at ‘d’ sub-level and the number of electrons at the outermost level indicates the group-number. 

Copper has 10 electrons at ‘d’ Sublevel and 1 electron at the outermost level 4s. So, copper is in

Group-II. 

So, the position of copper is in Group-II, Period-4 in periodic table.

eq \o((,d) Copper does not react with hydrochloric acid but reacts with dilute and concentrated nitric acid, and concentrated sulphuric acid. The cause of this difference is the oxidation properties of nitric acid and sulphuric acid. These acids produce gaseous oxygen and react with metals in the following ways.

2HNO3  
       ———(    2NO + H2O +3[O]

Medium concentrated          Colourless

2HNO3        ———(     2NO2 + H2O +[O]

Concentrated                   Brown Coloured

H2SO4
    ———(     H2O + SO2 +[O]

Concentrated

The produced gaseous oxygen in the reaction oxidizes the metals which are less active than copper or hydrogen to produce metal oxides. Metal oxides react with acids to produce a salt and water only.
Answer to the question no. 2 
eq \o((,a) Electroplating: Coating iron with zinc or tin using electricity is called electroplating.

eq \o((,b) Difference between substitution and neutralization reaction. 

	Substitution reaction
	Neutralization reaction 

	1. 
Substitution reaction is redox reaction.
	1. 
Neutralization reaction is not a redox reaction. 

	2. 
During substitution reaction pH of the solution does not change. 
	2. 
During neutralization reaction, pH of the solution changes. 


eq \o((,c) Proton number or atomic number of element represent by (I) is 13 

So the element is aluminium 

The electronic configuration of aluminium is. 

Al(13) ( 1s2 2s2 2p6 3s2 3p1
So, Aluminium is in Group-13, Period-3

In period-3 of periodic table atomic radius decreases from left to right but other properties except atomic radius increases from left to right. So, the ionization energy of alkali metal Sodium (Na) of group-I is low and the Ionization energy of halogen Chlorine (Cl) will be high. 

In group-13 of periodic table, group atomic radius increases from top to down but other properties decreases from to down with the increasing atomic number. So, the ionization energy of Boron (B) will be highest than other elements of this group. 

eq \o((,d) The elements represented by (ii) and (iii) are Carbon(C) and Silicon(Si) respectively.

The oxides of Carbon and Silicon are CO2 and SiO2 respectively.

CO2 is a gas and SiO2 is solid in room temperature.

The reason why carbon-dioxide is a gas and silicon dioxide is a solid is because their chemical structures are different.

Carbon dioxide has a linear structure with two double bonds between carbon and oxygen. It is a small molecule and non-polar, with only weak bonds between the molecules. Hence, it is a gas at room temperature.

But SiO2 exists as a crystalline lattice. The crystalline structure of silicon dioxide (SiO2) is tetrahedral (one silicon surrounded by 4 oxygen atoms).
[image: image10.emf]
Fig: Lattice of SiO2

Silicon-dioxide is not formed of small molecules. It consists of an infinite array of silicon where each silicon atom is bonded to four separate oxygen atoms (and each oxygen atom is shared between two silicon atom). This creates a strong refractory solid with a high melting point; its physical condition remains unchanged at 15000C.

            Answer to the question no. 3
eq \o((,a) Tollen’s reagent: Silver nitrate solution in a basic medium is known as Tollen’s reagent.

eq \o((,b) The number of unpaired electron transitions due to the electronic rearrangement in the outermost energy levels of the atom of an element represents the variable valency or more than one valency of the element.

Phosphorus shows variable valencies because of its partially filled d orbital.

Phosphorus is in the 3 superscript period, having an s, a p and a d orbital. The d orbital remains empty in the ground state. When excited, the paired electrons can jump to the d orbital and show an increase in valency.

	Symbol of element
	Electronic configuration of element
	Number of electron in the outermost energy level
	number of unpair electrons in the outermost energy level
	Valency

	15P
	1s2 2s2 2p6 3s2 3px13py13pz1
	5
	3
	3

	15P*
	1s2 2s2 2p6 3s2 3px13py13pz13d1
	5
	5
	5


Electronic configuration and valency of Phosphorous

eq \o((,c)  Vapour density of the compound is 49

So, it’s relative molecular mass = 98g

Composition of sulphur in the compound is = 32.66%.

Relative atomic mass of sulphur = 32.07 g

So, number of sulphur moles in the compound =  eq \f(32.66,32.07) 

= 1.01 

( 1

Composition of oxygen in the compound is = 65.3%. 

Relative atomic mass of oxygen = 16g

So, the number of oxygen moles in the compound 
=  eq \f(65.3,16)  

= 4.08 

( 4

Now, total percent composition of Sulphur and Oxygen 

= (32.66 + 65.3)%


= 97.96%

So, there is another element in that compound which percent composition is (100 ( 97.96) = 2.04%

So, relative mass of this element in the compound 
=  eq \f(98 ( 2.04,100) 

= 1.99 

( 2 g

So, it is evident that, this compound is Hydrogen (H) and It has 2 moles in the compound. 

So, the molecular formula of the compound m is H2SO4.

eq \o((,d) Element M is sulphuric acid (H2SO4).

Sulphuric acid shows the properties of both an acid and an oxidizing agent.

H2SO4 as an acid: Neutralization or acid-base reactions are a characteristic reaction of acids.

When an aqueous solution of an acid and a base is mixed together, salt is produced.


Acid + Base —( Salt + Water

Sulphuric acid reacts with Sodium hydroxide (NaOH), a strong base and produces sodium sulfate Na2SO4and water H2O,

H2SO4 + NaOH —( Na2SO4+H2O

So, Sulphuric acid shows the properties of an acid.

Sulphuric acid as an oxidizing agent: Copper does not react with hydrochloric acid but reacts with concentrated sulphuric acid, because of the oxidation property of sulphuric acid. These acids produce gaseous oxygen and react with metals in the following ways.


H2SO4 —( H2O + SO2 +[O]

Concentrated

The oxygen produced in the reaction, oxidizes the metals which are less active than copper or hydrogen, to produce metal oxides. Metal oxides react with acids and produce acid and water.

So, Sulphuric acid shows the properties of an oxidizing agent.
Answer to the question no. 4
eq \o((,a) Radioactivity: The nucleus of heavy elements particularly of atomic numbers greater than 83, dissociate into smaller nuclei spontaneously. On dissociation of heavier nuclei into smaller nuclei a large amount of energy is produced as light rays as well as heat. This phenomenon is known as radioactivity.

eq \o((,b) The number of moles dissolved in every litre of solution at a particular temperature is defined as the molarity of the solution.

The volume of a solution is temperature dependent. So, molarity depends on temperature.
eq \o((,c) N2 + 3H2 ( 2NH3 AH = ( 92 kJ

Suppose, bond energy of N-H = x kJ/mole

In this reaction, 1 mole of N ( N and 3 mole of H(H bonds is broken and 6 mole of N(H bonds is formed. 

Total energy require for breaking 1 mole of N ( N and 3 mole of H(H is = (498 + 3 ( 435) kJ = 1803 kJ
Total energy evolved in formation of 6 mole of N(H is 

= (6 ( x) kJ. 

So, the change of heat in reaction ((H) = (1803 ( 6x) kJ
(H  = ( 92 kJ 

Or, (1803 ( 6x) kJ = ( 92 kJ
( 6x = 1803 + 92

( 6x = 1895

( x =  eq \f(1895,6) = 315.83 kJ/mole

So, the bond energy of N(H = 315.83 kj/mole

eq \o((,d) Ca(OH)2+ Cl2 —( Ca(OCl)Cl(s) + H2O(l)

So, compound Q is bleaching powder. 

Bleaching powder reacts with atmospheric carbon dioxide and water to produce hypochlorus acid. Hypochlorus acid dissociates instantly, and produces oxygen. This oxygen removes the spots by oxidation. Oxygen and hydrochloric acid react to produce water and chlorine. This chlorine removes spots by oxidation. The reactions are given below:

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

2HClO —( 2HCl + 2[O]

2HCl + [O] —( H2O + 2[Cl]

Answer to the question no. 5
eq \o((,a) When 1 mole of substance is burnt, the amount of heat evolved in the process is called the heat of combustion. 

eq \o((,b) When non-metallic oxides dissociate into their constituent ions is water, they give H+ ions is their aqueous solutions forming acids. For example 

CO2 + H2O ( H2CO3
SO3 + H2O  ( H2SO4
On the other hand metallic oxides form hydroxides is their aqueous solution. For example 


K2O + H2O ( 2KOH


MgO + H2O ( Mg(OH)2
eq \o((,c) The reaction is saponification reaction. 
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CH  –   OOC  –   R   

CH 2   –   OOC  –   R   

CH 2   –   OOC  –   R   

+ NaOH  —   3R  –   CONa  

O  

+  CH  –   O H  

CH 2   –   O H  

CH 2   –   O H  

C austic soda   S oap  


Soap is produced by hydrolysis of oil and fats with caustic soda. Produced sodium salt is known as soap. Soap are the molecules of long chained carbon. In solvent soaps dissociate into negatively charged soap ion and positively charged sodium ion. Negatively charged end of the soap is attracted by water. 

The negative end is known as hydrophilic. The positive end is known as hydrophobic. The hydrophobic end dissolves in oil or grease. 

When dirty cloths are damped into water with soap, the hydrophobic part attracts the oily and greasy dirt of the cloths and dissolves in it. On the other hand, the hydrophilic part extends to the adjacent water layer. In this condition if cloths are rubbed or twisted. The oily and grease dirt is completely covered by hydrophilic part. A ring of negative charge ion formed 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 cloths become clean.  


eq \o((,d) From (c) we found that ‘X’ is soap 

No (ii) reaction is completed as follows :

CH3(CH2)10CH2OSO3H + NaOH ( 

CH3 ( (CH2)10 ( CH2 ( OSO3Na + H2O

The ‘z’ compound is sodium lauryl sulphonate. Which is commercially known as detergent. 

Excess use of soap and detergent may destroy the colour and spinning of cloths may create infection in hands skins. Soap cleans well in soft water but close the drain by the formation of dense scum. Detergent does not create such problem. Some detergents are non bio-degradable. So, they harm the environment in various ways. 

Bio-degradable compounds are dissociated by the micro organism and converts to simple compound. Non bio-degradable detergents flow into river-canal, drains with water and create foam there. This foam destroys the aquatic environment. 

Soap that are made of vegetable oil are bio degradable. But the disposals of used soaps in house and other places float on the surface water of river, canal, drain. So there is less possibility for these disposals to come in contact with bacteria. This is why excess use of soap and detergent should be reduced. Also, the phosphate amount in detergent should be reduced.  

Answer to the question no. 6
eq \o((,a) BOD means biological oxygen demand or biochemical oxygen demand. 

eq \o((,b) Differences between nuclear fission and fusion reactions :

	Nuclear Fission
	Nuclear fusion 

	i) 
Fission is the splitting of a heavy nucleus into two lighter nuclei. 
	i) 
Fusion is the process where two light nuclei combine together. 

	ii) Fission is used in nuclear power reactors since it can be controlled.
	ii) 
It is not used to produce power since it is not easily controlled. 

	iii) 
It does not normally occur in nature. 
	iii) 
It occurs in stars, such as the Sun. 

	iv) 
The energy released by fission is lower than energy released by fusion. 
	iv) 
Energy released by fusion is greater than fission. 


eq \o((,c) When n = 3 the compound becomes propanol. (C3H7OH)

When propanol is heated is presence of aluminium oxide propene-1 is produced. 

CH3(CH2 ( CH2OH  eq \o(Al2O3 (,———(, (H2O)  CH3 ( CH = CH2
When propene reacts with the dilute solution of potassium permanganate produce propene-1, 2 diol by oxidation. In this reaction violet colour of Potassium permanganate solution disappears. 

CH3 ( CH = CH2 + KMnO4  eq \o(H2O, ——()  

CH3 ( CH(OH) ( CH2(OH) 

eq \o((,d) When n = 2 the compound become ethanol (CH3CH2OH) when ethanol is heated in presence of sulphuric acid, it becomes dehydrated and produce ethene. 

CH3 ( CH2 ( OH   eq \o(H2SO4,———(, (H2O) CH2 = CH2
At high temperature (200(C) and high pressure (1000 atm) innumerable alkene molecules link together and form a large molecule known as polymer. 

Those innumerable reactant molecules which join, each of them are called monomer. All plastic materials and synthetic fibres are prepared by this reaction. 

Polymer obtained from ethylene molecule is known as polyethylene.  

nH2C = CH2  eq \o(200oC,———(, 1000 atm)  [(H2C ( CH2 (]n
By controlling this polymerization process, polymers of different density can be prepared. 

Answer to the question no. 7
eq \o((,a) The process of preparing small alkane at high temperature from higher alkane obtained from partial distillation of petroleum is called pyrolysis. 


eq \o((,b) Ethene has                  bond. So, it is an unsaturated hydrocarbon. 

It can be confirmed from bromine water test. 

H2C = CH2 + Br2 ( BrH2C ( CH2Br

Ethene reacts with orange-raddish coloured bromine water and produce 1, 2 dibromoethane. As a result of the reaction colour of bromine water disappears. It is known as test of unsaturation. 

eq \o((,c) In the last shell of fig-A, the principal energy level is N, or n = 4. 

So, maximum electron bearing capacity can be determined from 2n2 theory. 

According to this theory, maximum electrons bearing capacity, when n = 4 is = 2 ( 42 = 32

The sub shells of last shell is 4s, 4p, 4d, 4f

Electron capacity in 4s = 2

Electron capacity in 4p = 6

Electron capacity in 4d = 10

Electron capacity in 4f = 14

Total electron bearing capacity = 32

eq \o((,d) The model mentioned is Fig-A is Bohr’s atom model. The model mentioned is Fig-B is Rutherford’s atom model. 

Rutherford’s atom model has some limitation such as : 

i) Planets are electrically neutral, but electrons are negatively charged. 

ii) According to Maxwell’s electromagnetic theory of radiation any charged particle, if move in a circular way, always emits radiation and its radius of movement will become smaller gradually untill reach the centre. Therefore electrons gradually emit energy and ultimately reach its nucleus. 

But according to Bohr’s atom model electrons move round the nucleus of atoms in some circular paths. Around the nucleus there are some circular stable axes on which electron moves around. These are called energy levels or orbit. While remaining is a certain orbit electrons neither emits nor absorbs energy. 

So, Bohr’s atom model gives more accurate explanation than Rutherford’s atom model. 
Answer to the question no. 8
eq \o((,a) Two compounds with similar molecular formula and with different properties are called isomer to each other. A chemical reaction in which atoms in a molecule rearranged to give one isomer from other isomer is called isomarization reaction. 

eq \o((,b) Electronic configuration of Cr is exceptional. 

Cr24 ( 1s2 2s2 2p6 3s2 3p6 3d5 4s1
Here, generally it is seen that, when the orbital of equal energy remains fully filled or half filled, the electronic configuration attains more stability. This means, np3, np6, nd5, nd10 have most stability. For this reason the elements of electronic configuration d10s1 and d5s1 become more stable. 

eq \o((,c) Atomic number of Sodium (Na) is 11. So, P is Sodium. Atomic number of oxygen is 8. So, Q is oxygen. 

Electronic configuration of sodium- 1s2 2s2 2p6 3s1
It has one valence electron, so it will lose one electron to get octet configuration. 

Electronic configuration of oxygen- 1s2 2s2 2p4 

It is two short of octet configuration so this will gains two electrons. 

During the bond formation between sodium and oxygen, two sodium atoms losses one electron each to oxygen atoms. Thus sodium atoms becomes negatively charged. 


2Na ( 2Na+ + 2e(

O + 2e( ( O2( 


2Na+ + O2( ( Na2O

We know, the attraction force by which cation or anion formed by exchanges of electrons are held together within the atoms of a compound is called ionic bond. So, Na2O is formed by ionic bond. 

eq \o((,d) P is sodium and Q is oxygen. 


2Na +  eq \f(1,2) O2 —( Na2O


Na2O + H2O —( 2NaOH

So, S is sodium Hydroxide. 

Saturated water solution of sodium chloride is called brine. For electrolysis dipping the anode and cathode is sodium chloride solution, electricity is supplied. As water is an electrolyte that is why when the electricity is supplied to NaCl solution oxidation reduction in water happens as well as NaCl.

Anode reaction: 2Cl( ( Cl2 + 2e( 


2H2O + 2e( ( H2 +2OH(
2H2O + 2Cl( ( H2 + Cl2 + 2OH(
Because of the presence of Na+ and Cl( ions is the solution acts as conveyer of electricity on supply of electricity is anode Cl( is oxidized and form chlorine gas and electron. On the other hand is cathode water molecule is cathode, water molecule get reduced and converts to OH( ion and H2 gas.

Electron produced in anode reach to cathode by wire and supply the required electron for reduction of wanted. OH( ions produced is cathode and join together with Na+ ion and remains is solutions as NaOH.  
36. Joypurhat Girls’ Cadet College, Joypurhat
Chemistry (Creative)

Answer to the question no. 1 
eq \o((,a) Empirical formula : The formula which shows the ratio of the number of atoms of different elements present in a molecule is called the empirical formula. 

Example: Empirical formula of water is H2O, Empirical formula of benzene (C6H6) is CH. 

eq \o((,b) Molecular formula of a compound is the simple multiple of its empirical formula. For some compounds the molecular formula and the empirical formula will be the same. The empirical formula of a compound is AxBy and molecular formula will be (AxBy)n.  

If the molecular mass of the compound is known by determining the value of ‘n’ molecular formula is determined. 

If the molecular mass of the above compound is M. 

Molecular mass of the compound is = (Mass of Ax + mass of By)(n which is equal of M. So, (AxBy)n is determined. 

eq \o((,c) Percentage composition of N in a compound is 36.8%

 eq \f(Composition of element, relative atomic mass)  =  eq \f(36.8,14)  = 2.63

Percentage composition of O in a compound is 63.1%

 eq \f(composition of element,relative atomic mass)  =  eq \f(63.1,16)  = 3.94

as (36.8 + 63.1) ( 100, therefore, no other element is present the ratio of N and O in 2.63 : 3.94 = 2 : 3

Therefore empirical formula in N2O3 face molecular formula will be (N2O3)n. Given that, vapour density is 38.

Therefore molecular mass = 38 ( 2 = 76.

( mass of N2O3 is (14 ( 2 + 16 ( 3) = 76 

Or, 76n = 76

( n = 1

( Molecular formula of that compound is N2O3.

eq \o((,d) 
	Empirical formula 
	Molecular formula 

	(i) 
Empircial formula is the simplest form of expressing the elemental composition of a compound. 
	(i) 
Molecular formula is the actual representation of the elemental composition of the compound. 

	(ii) 
The empirical formula is derived first from the weight percentages of the elements present in the compound. 
	(ii) 
The molecular formula in related to the total weight of the compound in quesiton and often is derived after the obtaining the empirical formula. 

	(iii) 
The empirical formula contains the most simplified ratio of the moles of elements in the compound. 
	(iii)
The molecular formula needs to be a multiple of the empirical formula. 

	(iv) 
The empirical formula is not often used in reaction schemes. 
	(iv)
The molecular formula is commonly used in reaction and other chemical recordings. 

	(v) 
Example : Empirical formula of water is H2O. and Empirical formula of Benzene is CH.
	(v) 
Example : Molecular formula of water is H2O and benzene in C6H6. 


Answer to the question no. 2 
eq \o((,a) In Rutherford's atom model, Electrons always move round the nucleus as the planets revolve round the sun in the Solar System. So, Rutherford's atom model is called Solar atom model.  

eq \o((,b) The main postulates of Bohrs atom model: 

i) 
Electrons move round the nucleus of atom in some circular paths. 

ii) 
Around the nucleus there are some circular stable axes on which electron moves around. These are called energy level or orbit. While remaining in a certain orbit electrons neither emit nor absorb energy. 

iii) 
When any electron gets transferred from a lower orbit or energy level such as n = 1 to a higher orbit or energy level such as n = 2, it absorbs a certain amount of energy and when reverse, emits energy. 

eq \o((,c) Rutherford’s atom model : 

Based on the alpha particle emission experiment Rutherford proposed a model on the structure of atom there are ( 

1. 
In the centre 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 electro static force between the positive nucleus and the negative electrons is equal to the centrifugal force of the moving electrons. 

eq \o((,d) Reasons for which Rutherford’s atom model did not get acceptance.  

1. 
Planets of 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 its 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, atom 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 formulation 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.
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5. 
There is no explanation regarding how the electron will move round the nucleus in case of atoms having more than one electron. 
Answer to the question no. 3
eq \o((,a)  The name of element in figure-1 is Chlorine (Cl).
eq \o((,b) Figure-1 represents chlorine and Figure 2 represents sodium. The bond present in the product by reaction between two elements is an ionic bond. Chlorine needs only one electron to fulfill its octate, where sodium needs to donate one electron to achieve a fulfill octate. So sodium will donate the electron of its last shell and chlorine will accept that and the result is an ionic bond. 

eq \o((,c) The name of the element with atomic number 19 is potassium (K). The electronic configuration of potassium.
1s2 2s2 2p6 3s2 3p6 4s1. It has only electron in the last shell. So, it donates if to be stable. 

Whereas, the name of the element of the Figure (1) is chlorine, whose electronic configuration is 1s2 2s2 2p6 3s2 3p5 

So, it needs only one electrons to fulfill its octet. Therefore it receives the electron from potassium to form an ionic bond. 


[K] + [( Cl]
This is the bond formation mechanism of the two elements. 
eq \o((,d) If nitrogen and hydrogen are the two elements of Figure I and 2, the type of bond will be covalent. 

The electronic configuration of nitrogen is N(7) ( 1s2 2s2 2p3.

and Hydrogen is 

H(l) ( 1s1. 

Therefore nitrogen needs to donate 5 electrons of the outermost shell to be stable or receive 3 electrons to be stable. It is easy to receive 3 electrons than donating 5 electrons. The hydrogen have only one electron in its 1st orbit 17 needs another electron to be stable. So, it shares electron with nitrogen. So, when 3 hydrogen share 3 electron with 3 lone nitrogen both hydrogen and nitrogen become stable. 


Some typical nature of covalent bond are 

i) 
Low melting and boiling points 

ii) 
Non conduction to electricity. 

iii) 
Insoluble in polar solvents, soluble in non polar solvents.
iv) 
Rate of reaction of the covalent sound is comparatively solve. 

v) 
Isomerism is also prevent in covalent bond. 

Answer to the question no. 4
eq \o((,a) Element of group III A, Al2O3.


Al2O3 + 6HCl ( 2AlCl3 + 3H2O


Al2O3 + 2NaOH + 3H2O ( 2NaAl(OH)4
eq \o((,b) (i) Chlorine forms a very strong acidic oxide, Cl2O7.

(ii) Sodium forms a very strong basic oxide Na2O.

eq \o((,c) The valency of the elements changes in a period. The electronic configuration of the elements changes along a period. Like it increases from 1 last shell electron to 8 last shell electrons when is very important in case of valency of the element for period iii.


Na(11) ( 1s2 2s2 2p6 3s1

Mg(12) ( 1s2 2s2 2p6 4s2

Al(13) ( 1s2 2s2 2p6 3s2 3p1

Si(14) ( 1s2 2s2 2p6 3s2 3p2 


P(15) ( 1s2 2s2 2p6 3s2 3p6 


Cl(17) ( 1s2 2s2 2p6 3s2 3p5 


Ar(18) ( 1s2 2s2 2p6 3s2 3p6 

So, the valency of the elements changes from 1 to 7 and O, from sodium to chlorine and O at orgon which is applicable for all periods and from chemical reactions it can be understood like reaction with fluoride.


NaF, MgF2, AlF3, SiF4, PF5, SF6, ClF7,

So, the valency increases from 1 to 7.  
eq \o((,d) The metallic character decreases from left to right along a period. The metal oxides are basic in nature; they react with water to produce base. When the basic character decreases, the metallic properties also decrease. The relations with acids and base will prove it. 

The oxides of different elements of this group are Na2O, NgO, Al2O3, SiO2, P2O5, SO3, Cl2O7.

Now,
Na2O + H2O ( 2Na(OH)

MgO + H2O ( Mg(OH)2
Al2O3 + H2O ( Al(OH)3
Al2O3 + NaOH  ( NaAl(OH)4
Al2O3 + HCl ( AlCl3 + H2O

SiO2 + H2O ( H2SiO4
P2O5 + H2O ( H3PO4
SO3 + H2O ( H2SO4
Cl2O7 + H2O ( HClO4
Therefore, the gradual change is observed. Group I and II are acid oxides. Group III is amphoteric, and others are acidic oxides
Answer to the question no. 5
eq \o((,a) The equilibrium is affected by temperature, pressure and concentration. 

eq \o((,b) Le Chatelier's principle: At the equilibrium of reversible reaction of 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. 

eq \o((,c) Effect of concentration : There is effect of concentration at the equilibrium of every reaction. In equilibrium, if concentration of any one of the reactants is increased, equilibrium is shifted to right side and will increase the forward reaction and the effect of change will be minimized by increasing the concentration of product. Similarly, if concentration of any one of the reactants is decreased, equilibrium is shifted to left side and will increase the backward reaction and the effect of change will be minimized by increasing the concentration of reactants.      
eq \o((,d) Industrially ammonia gas is produced by Haber process N2 and H2 gas is required for this by cooling air N2 is obtained. The source of Hydrogen gas is natural gas and water. In fact natural gas in our country is methane CH4. Methane gas reacts with water vapour in presence of Nikel as catalyst at 30 atm pressure and 750(C temperature and produce Hydrogen gas and carbon mono-oxide gas (CO). Carbonmono oxide again reduce the undissoiciated water vapour and produce Hydrogen and carbon di-oxide. Produced carbon di-oxide gas can be separated easily as liquid on cooling.

Both gases are collected and preserved.


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


Ca(g) + H2O(g) ((((( H2(g) + CO2(g)

To produce ammonia in Haber process nitrogen and hydrogen gas mixture of 1 : 3 ratio passes area on the heated iron which act as catalyst at 450(C ( 550(C and 200(250 atom pressure. 


Na2(g) + 2H2(g) ((((( 2NaH3(g), (J = ( 92 KJ/mole 

Now, the reactions an exothermic reaction, therefore it should be cooled during the production process to get more product but cooling will result in slow reaction rate. Again on the reactant side there are 4 moles and on the product side there are 2 moles so, increasing pressure will produce more product. 

So, the presssure is held to be 200-250 atom as optimaum. And considering both exothermic and the rate of reaction the temperature is held at 450(550(C. These are the applications of Le Chatelier's principle in the Haber process. 

Answer to the question no. 6
eq \o((,a) Zine blende (ZnS)

     Calamine (ZnCO3)

eq \o((,b) Methods of removal of mineral impurities from are: 

i) Separation by gravitational force. 

ii) Oil foam floatation system

iii) Magnetic separation

iv) Chemical process. 

eq \o((,c) Long ago ores were heated with carbon to free a metal from its oxide. This process is called reduction. But nowadays the process is improved but the basic is all the same the metal are freed by reduction process. The process is called smelting or extraction of minerals by melting. 

In this process the metal ion is reduced. Because here metal ion is accepting electron. So, metal extraction is a reduction process. The reduction reaction of metal ion is as follows.


M2+ + 2e( ( M(s)

Besides, electrolysis process is used to extract metal from the oxides of more reactive metals or metallic compounds. 

The Principal is

M2On ( 2Mn+ + nO2(

M n+ + ne( ( M(s)

Which is definitely a reduction process.  
eq \o((,d) Carbon reduction process for zinc from zinc oxide. 

Therefore zinc oxide is already obtained. Now, by carbon reduction zinc is to be separated. 

ZnO + C ( Zn + CO

ZnO + CO ( Zn + CO2
So, the zinc is separated. Now, there will be a lot of impurities
so, it has to be purified. It can be purified by electrolysis and 99.99% of pure zinc can be obtained.  
Answer to the question no. 7
eq \o((,a) Base: Those materials which neutralize the acids and extinguish this characteristic properties, are called bases. 

Example: NaOH, KOH, etc.
eq \o((,b) XCl3 + NaOH ( X(OH)3 ( + 3NaCl 




(white ppt) in case of Aluminium 

(( (OH)3 + NaOH (excess) ( Na+ [((OH)4]−



(Soluble complex) 

eq \o((,c) (ii) Relation in 


X(OH)3 + HCl ( XCl3 + H2O


X(OH)3 is a base and 


HCl is an acid. 

Therefore the reaction is a neutralization reaction. 

Acids or non-metal oxides react with metal oxides or acids to produce salt and water. This is called a neutralization reaction. 

The characteristic properties of both acids and bases are neutralised. 


Acid + metal hydroxide ( salt + water


Acid + metal oxide ( salt + water

In a neutralization reaction, heat is evolved. The amount of heat evolved is fixed for a strong acid and strong base reaction. 

eq \o((,d) In our daily life neutralization reaction is very important. That is no (11) reaction.

Indigestion: Acid is produced in stomach in need of digestion. Excess acid in stomach creates irritation. To use that weak base like magnesium hydroxide can be taken as medicine. Other edible bases are magnesium carbonate or sodium bi carbonate etc. There 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 enamel (Calcium compound) and results in dental carriage. When we brush our teeth basic tooth paste neutralizes the acid inside the mouth which prevents the dental carriage. 

In backing cakes : Baking powder is used in baking 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 occurs and produces 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 cultivation : The soil of different places are different, pH different, low pH, low production of crops. 

So base like calcium oxide is used to reduce the acidity of the soil. If soil is too much basic, then ammonium sulphate is added to decrease the pH. 
Answer to the question no. 8
eq \o((,a) 6(10% aqueous solution of ethanoic acid is known as vinegar. 

eq \o((,b) Vinegar is aqueous solution of ethanoic acid. Ethanoic acid dissociates partially in aqueous medium. As a result small number of hydrogen ion is produced in aqueous solution. The pH value of the ethanoic acid is less than 7 yet. 


CH3COOH (((((( CH3COO( + H+
Vinegar is used to preserve food products like pickles. Bacteria is responsible for the pickles, H+ ion of ethanoic acid of vinegar hydrolysis the protein and fat of bacteria. As a result bacteria die and pickle become safe from getting rotten.  

eq \o((,c) CH3 ( CH2OH  eq \o(((,[O])   A + H2O

     A  eq \o(((,[O])  B + H2O

The both reaction is oxidation reaction. The alcohol is oxidized and it produces Aldehyde. 


CH3 ( CH2 ( OH  eq \o(((,[O])  CH3CHO + H2O

The nascent oxygen is produced from breaking oxidizing agents like HNO3, KMnO4, K2Cr2O7, etc. 

Further oxidizing the Aldehyde, the ethanoic acid is produced. 


CH3CHO  eq \o(((,[O])  CH3COOH + H2O

This is a two stem oxidation reaction. 
eq \o((,d) Compound B plays role in food preservation. The compound B is ethanoic acid. 

Industrially ethanoic acid is synthesized from ethyne or acety lene. Heating ethyne gas (Obtained from the thermal dissociation of petroleum) at 60(C temperature passes through the aqueous solution of 2% mercury sulphate and 20% dilute sulphuric acid. As a result ethanol is produced. There mercuric sulphate and dilute sulphuric acid acts as catalyst. 


HC ( CH  eq \f(2.0% H2SO4,2%HgSo4( 60(C) (H3CHO + H2O)
Ethanoic acid to produced from oxidation of ethanol by atmospheric Oxygen in presence of manganese acceptable at 60( temperature. 


CH3CHO  eq \o((((((,Mn2+( 60(C)  CH3COOH. 


37. Pabna Cadet College, Pabna
Chemistry (Creative)

Answer to the question no. 1 
eq \o((,a) Oxidation number is defined as the electrical charge that the central atom in a coordination compound would have if the ligands and electron pairs were removed.

eq \o((,b) A radical is defined as a chemical species that contains an unpaired electron. NH +4, ammonium is a radical . It consists of one nitrogen and four hydrogen atoms in an ionized state. It is a radical because it has more than one atom.   

eq \o((,c) In the stem stated above, X is aluminum (Al) and Y is Chlorine (Cl). Al and Cl react with each other and form AICI3. In the case of AlCl3, it has a metal cation and a non-metal anion. So in a simplistic view, it should be an ionic compound. But it actually turns out that the Al-Cl bonds display a significant degree of covalent character. Al has three valence electrons and Cl has seven valence electrons. Al and Cl must achieve their octets by sharing electrons. AICI3 is still electron deficient. The AI has six electrons in its valence shell. This is consistent with the fact that A1C13 changes directly from a solid state to a gas at the relatively low temperature. In the solid state it adopts an ionic lattice structure but in the liquid and gas phases it exists as a covalent compound either as A1C13 or as a dimer A12C16. So, we can say that A1 and C1 form covalent bonds.   


Fig. : Bonds between Al and Cl
eq \o((,d) Ionization energy is defined as the amount of energy required to remove the most loosely bound electron, the valence electron, of an isolated gaseous atom to form a cat ion. Comparison of ionization energy of atoms in the periodic table reveals two patterns-

(1) Ionization energy generally increase as one moves from left to right within a given period. 

(2) Ionization energy generally decreases as one moves down a given group. 

From the stem stated above, A is Mg, B is Ca, X is A1 and Y is C1, The ionization energy of Mg, Ca and A1, C1 are compared below –
(i) According to periodic table, the position of Mg is higher than Ca in the reactivity series. As we know, ionization energy decrease as one moves down in a given group. Besides, ionization energy of Mg is 730 kJ/mol and ionization energy of Ca is 590 kJ/mol. So, ionizatioon energy of Ca is lower than ionization energy of Mg. 

(ii) According to periodic table, A1 is situated in left position and C1 is situated in right position. As we know, ionization energy increases as one moves from left to right within a given period. As both A1 and C1 are situated in same period, their position in the reactivity series are different. Besides, ionization energy of A1 is 580 Kj/mol and ionization energy of C1 is 1250kJ/mol. So, it is clear that ionization energy of C1 is higher than A1.  

Answer to the question no. 2
eq \o((,a) Diffusion is the movement of a fluid or gas from an area of higher concentration to an area of lower concentration. 

eq \o((,b) The compounds which create positive and negative ends in solution are called polar compound. Water (H2O) is an example of a polar compound since it has a slight positive charge on one side and a slight negative charge on the other. The dipoles do not cancel out resulting in a net dipole. Due to the polar nature of the water molecule itself, polar molecules are generally able to dissolve in water.   

eq \o((,c) Cr (24) and Cu (29) show exceptional electronic configuration. According to the general convention, the orbital 4s was supposed to be filled and then electrons will enter into the 3d orbital. But, if all the orbital with same energy are filled, it becomes more stable. For this reason the elements of electronic configuration of d10S1 and d5S1 become more stable. Following this rule, electronic configuration of chromium (Cr) and copper (Cu) are –
Cr (24) (1S2, 2S2, 2p6,3S2, 3p6,3d5,4S1
Cu(29) ( 1S2, 2S2, 2p6,3S2, 3p6,3d10,4S1
eq \o((,d) Not all block elements count as transition metals. A transition metal is one which forms one or more stable ions which have incompletely filled d orbitals. On the basis of this definition, Sc3+ and Zn2+ do not count as transition metals-even though they are members of the d block. The transition metals are compounds that form at least 1 stable ion where the compounds have an incomplete d sub shell. Scandium forms only Sc3+ ions with nd-electrons and Zinc form only Zn2+ ions with all the 3d electrons present. So Sc3+ and Zn2+ are d -block elements but not transition elements.   
Answer to the question no. 3
eq \o((,a) Valency is a measurement that shows the number of hydrogen atoms that can combine with one atom of a particular chemical element to make a compound, used to describe how easily an element can connect in a chemical way with others. 

eq \o((,b) BOD: Biological Oxygen demand or biochemical oxygen demand, is the amount of dissolved oxygen needed. 

COD: Chemical Oxygen Demand is an indicative measure of the amount of oxygen that can be consumed by reactions in a measured solution.

eq \o((,c) Calculation of pH of solution

(i) and (ii) is given below-

	pH = log eq \f(\f(m1g,mM1g/m) + \f(m2g,mM2g/m),volume) 
       = 
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	Here,

m1g = 20

mM1g/m = 0.5

m2g = 49

mM2g/m = 0.1

V = 0.5L


eq \o((,d) 1000 ml 1M NaOH solution = 40 g NaOH
  (1    ml   1M      ,,         ,,
=  eq \f(40,1005) g ,,

  (500 ml  0.5M   ,,         ,,
=  eq \f(40(500,1000(0.5) g ,,





= 40gm NaOH
Again, 

   1000 ml   1M H2SO4 solution = 98 g H2SO4
  (1    ml   1M      ,,         ,,
=  eq \f(98,1000)  ,,

  (500 ml  0.1M   ,,         ,,
=  eq \f(98(500,1000(0.1)  ,,




= 490g H2SO4
So, In case of H2SO4 more solute is needed.
Answer to the question no. 4
eq \o((,a) Molarity is defined as the amount of moles of a compound dissolved in an amount of solvent. 

eq \o((,b) Oxidation number of "S" in H2SO4 is given below:

Let the oxidation number of S be x, we get 

(+ 1 ( 2) + x + (–2 ( 4) = 0

( 2 + x – 8 = 0

( x – 6 = 0

( x = + 6

eq \o((,c) 'D' element is a reduction product. As it came from alcohol, It will be a alkene. Bromine water test is one of the best unsaturation test of alkene. The test is given below-

Bromine solution is prepared by dissolving it in an organic solvent or in water which is red/brown in colour. Adding few drops of bromine solution in saturated and unsaturated hydrocarbon separately is shaken. Saturated hydrocarbon do not take part in reaction with bromine water as a result the colour of the solution remains unchanged. On the other hand unsaturated hydrocarbon takes part in the reaction with bromine water and as a result red/brown colour of the bromine solution disappears. Differences between saturated and unsaturated hydrocarbon are made by observing the colour of the bromine solution in the reaction. 

Akane + Br2 (solution) ( No reaction

Alkene + Br2( solution) ( Colour changing reaction.   
eq \o((,d) B product is an aldehyde and D product is an alkene. It is possible to get aldehyde form acetylene. When acetylene passed through 20% H2SO4 solution at 600c presence of 2% H2SO4 is oxidised to produce acetaldehyde. 

H-C=C-H+H2O —( CH3CHO

Acctylene. Acetaldehyde.

But it is impossible to prepare alkene from acetylene. 

Answer to the question no. 5
eq \o((,a) Electron configuration is the basis of periodic table. 

eq \o((,b) Isomerization is the process by which one molecule is transformed into another molecule which has exactly the same atoms, but the atoms have a different arrangement.  

eq \o((,c) In order for a molecule to be polar, it must have a net dipole moment, In the case of carbon tetrachloride (CC14) that net dipole moment is equal to zero. so CCl4 is a non polar molecule, but the C-Cl bond is indeed quite polar. Chlorine is more electronegative than carbon, which means that it will attract the bonding electrons more.
eq \o((,d) The solubility and conductivity between CH4 and CaCl2 are given below:

In case of solubility –
CH4 is only slightly soluble in water. It burns readily in air, forming carbon dioxide and water vapour. The flame is pale slightly luminous and very heat. On the other hand, CaCl2 is an inorganic compound, a salt that is colourless and crystalline solid at room temperature and highly soluble in water. As an anhydrous salt, it is hygroscopic in nature. 

Again, in the case of conductivity –
Thermal conductivity of CH4 at atmospheric pressure in the temperature range of 360 – 1275K. On the other hand, solid CaCl2 does not conduct electricity An aqueous solution of CaCl2 conducts electricity.   
Answer to the question no. 6
eq \o((,a) Isotopes are atoms that have the same number of protons and electrons but different numbers of neutrons and therefore have different physical properties.  

eq \o((,b) Metal atoms have outer electrons which are not tied to any one atom. These electrons can move freely within the structure of a metal when an electric current is applied. There are no such free electrons in covalent or ionic solids, so electrons cannot flow through them. They are non-conductors.   

eq \o((,c) Calculation of ( H :

CH4 + 2O2 = CO2 + 2H2O

Here the bond energy of C – H, O = O, O – H, C + O are 414, 498, 463, 724 kJ/mol respectively.

Here, total energy required for breaking H-mole of C – H and 2 mole of Cl – Cl is = (4 ( 414) + (2 ( 498) kJ = 2652 kJ.

Total energy evolved in formation of 2 mole of C=O and 4 mole of O – H is 
= (2(724) + (4(463) kJ


= 1448 + 1852 kJ


= 3300 kJ
So, the change of heat in reaction ((H) =

Total energy required of breaking old bonds —
Total energy evolved in the formation of new bonds —

= (2652 – 3300) kJ


= 648kJ

Thus 648kJ heat is evolved in the reaction.   

eq \o((,d) The stem reaciton is redox reaction the reaction is-

CH4 + 2O2 —( CO2 + 2H2O

The reaction (CH4 —( CO2) releases 8e

Other common sources of e- are H and S atoms because they can also have several oxidation rate. The availability of electrons usually controls the oxidation/reduction reactions and this availability is expressed as redox potential. Here, reductions get oxidized and oxidants get reduced. Finally we can say in this reaction, C is oxidized, O2 is reduced; CH4 is the reducing agent, O2 is the oxidizing agent   
Answer to the question no. 7 
eq \o((,a) IUPAC is the International Union of Pure and Applied Chemistry. 

eq \o((,b) CuFeS2 is copper pyrites. Copper extraction and purification process from C4FeS2 is given below-  

The ore is concentrated by froth flotation process. The concentrated ore is roasted in a reverberatory furnance when the following reactions occur. 

2CuFeS2 + O2 —( Cu2S + 2FeS + SO2
2Cu2S + 3O2 —( 2Cu2O + 2SO2
2FeS + 3O2 —( 2FeO + 2SO2
The roasted ores are mixed with silica as flux is heated in a blast furnace by a blast of hot air. The molten metal (Cu2S + FeS) is transferred to Bessemer converter. The air oxidises FeS to FeO, which combine with silica forming a slag. 

2FeS + 3O2 —( 2FeO + 2SO2
FeO + SiO2 —( FeSiO3 
The molten copper is poured out and allowed to cool. The SO2 escaping from the melt. 

2Cu2S + 3O2 —( 2Cu2O + 2SO2
Cu2S + 2Cu2O —( 6Cu + SO2
Thus the surface giving a blistery appearance for copper which is called blister copper. Blister copper is further refined by poling and electrolytic method.  
eq \o((,c) In this process roasted are mixed with coke in the ratio of 2:1 and small brquetes are made, which is heated externally by burning gas about 14000C. The vapour Zn is carried to the condenser where the molten zinc called spelter zinc is formed.
Zinc spelter contains Pb, Fb, Cd, as, etc as impurities. Impure Zn can be purified by fraction distillation and by electrolysis.
eq \o((,d) The extraction of Zn from ZnS is given below-

ZnS or Zinc blende is concentrated by floath flotation process. This mixture is agitated by passing comprassed air ore forms froth and comes to the surface while impurities are left in water.

Roasting-

The mixture is heated above 9000C. During roasting, ZnS is converted to Zinc oxide (ZnO).

Reduction-

ZnO obtained during roasting is mixed with coke and heated strongly where ZnO is reduced to Zn by carbon. 

ZnO + C—( Zn + CO

Answer to the question no. 8
eq \o((,a) Hydrocarbons are only the combination of carbon and hydrogen. 

eq \o((,b) Le Chatelier's principle is-

At the equilibrium of reversible reaction if any of the factors (Temperature, pressure and concentration of reaction) is changed the equilibrium position will shift in such a way that the effect of change of factor is relieved.
eq \o((,c) 

[image: image14.emf]         


eq \o((,d) A2+3B2  —( 2AB3+92kJ/mol

The forward part of the reversible reaction is endothermic and the backward part is exothermic. If temperature increase, the equilibrium state of the reaction will be shifted to right side and will decrease the concentration of reactant. It means the effect of temperature rise will be minimized by increasing the exothermic reaction. Similarly, if temperature decreases, the equilibrium state of the reaction will be shifted to the left side, which will decrease the concentration of the product. It means, the effect of temperature decrease will be minimized by increasing the endothermic reaction.     
38. Rangpur Cadet College, Rangpur
Chemistry (Creative)

Answer to the question no. 1 
eq \o((,a) A compound in which the electric charge is not symmetrically distributed so that there is a separation of charge or partial charge and definite positive and negative poles are formed , is called a polar compound.
eq \o((,b) The Law of Triads: The mean of the mass of two elements is nearly the same of the other element and the properties of the three elements are almost the same. If these three elements are arranged according to their masses the mean of the 1st and 3rd will be the same as that of the 2nd. The three elements are called “Dobereiner's Triads”.
For example, the mean of the total mass of Li (7) and Potassium (39) is the same as Sodium (23).

eq \o((,c) The element ‘X’ of the stem is present in group 1 of the first period. So, electronic configuration of ‘X’ is ( 


X : 1s1
And the element ‘Y’ of the stem is present in group 17 of the 3rd period. So its electronic configuration is ( 


Y : 
1s2

      2s2  2p6

      3s2  3p5
Element ‘X’ has only one electron in its outermost shell. So, it  releases this electron to form X+ ion.

X ( e( = X+

Again element ‘Y’ has 7 electrons in its outermost shell. So, it accepts 1 electron to follow the octet rule and form Y( ion.

Y + e( = Y(

Then, the X+ ion and Y( ion are attracted by each other by electrostatic force to form ionic bond. 

Thus, XY is formed by ionic bond.
eq \o((,d) The compound XY is an ionic compound. On the other hand CCl4 is formed by covalent bond. So, CCl4 is a covalent compound. Comparison of the solubility and electrical conductivity of XY with CCl4 is discussed below: 

Solubility : Almost all ionic compounds dissolve in water. Ionic compounds like XY have positive and negative ends. The positive end of the ionic compounds is attracted by the negative oxygen end of water and the negative end is attracted by the positive hydrogen end of water. So, XY dissolves in water. 

On the other hand, most of the covalent compounds including CCl4 do not dissolve in water because of having no polarity of charge. 

Electrical Conductivity : The presence of free ion or  electron and their mobility is  required for electric conductivity. Ionic compounds like XY get ionized in solution and molten state. Thus XY conducts electricity. 

On the other hand, most of the covalent compounds including CCl4 do not conduct electricity as they do not get ionized. 

Therefore, X conducts electricity while CCl4 does not. 
Answer to the question no. 2 
eq \o((,a) Coinage metal: The elements of group-11 in the periodic table Cu, Ag, Au have metallic character like brightness. Historically coins were made of these metals and were used as a medium of exchange in trades and other needs. They are called coinage metals.
eq \o((,b) If a solid directly converts to gas on heating and the gas directly converts to solid on cooling, this phenomenon is called sublimation. Iodine is one of the substances which undergoes sublimation. That is why, iodine is converted to vapour (gaseous state) directly when heated.
eq \o((,c) The reaction (ii) of the stem is ( 

S + O2 ( SO2
So, SO2 is formed in reaction (ii). 

The molecular mass of SO2 = (32 + 16 ( 2) = 64

( 1 mol SO2 = 64 g SO2
    64g SO2 contains 6.02 ( 1023 molecules 

( 10 g SO2 contains 
=  eq \f(6.02 ( 1023 ( 10,64)  molecules

= 9.4062 ( 1023 molecules.

Again 1 SO2 molecule contains 3 atoms

( 9.4062 ( 1023 molecule contains = (9.4062 ( 1023 ( 3)


= 2.82187 ( 1024 atoms

Ans : 2.82187 ( 1024 atoms
eq \o((,d) The reaction (iii) of the stem is as follows : 

Ca + O2 ( CaO.

Here, Ca is burnt with O2 to form CaO. So, it is a combustion reaction. 

Again, in this reaction two elements calcium and oxygen react with each other to form a single compound CaO. Therefore, it is a synthesis reaction. Besides, in this reaction acceptance and release of electrons also take place. Calcium releases 2 electrons and forms Ca2+ which is an oxidation reaction. 

Ca ( 2e( ( Ca2+ [oxidation reaction] 

And oxygen accepts two electrons form O2( which is a reduction reaction.

O + 2e( ( O2( [reduction reaction]

Total reaction is ( 


[image: image15.emf] 

Oxidation   

Ca   +  O   —    Ca 2+   +  O 2 –  

Reduction   


Therefore, it is a redox reaction too. 

So, the reaction (ii) in the stem is simultaneously combustion, synthesis and a redox reaction. 
Answer to the question no. 3
eq \o((,a) In atoms, there are different particles including proton, electron and neutron. These three are the permanent particles of atom. Generally, the number of electrons and protons in an atom are equal. The number of neutrons may be equal or may sometimes be greater.
eq \o((,b) The international ray sign was first used in America in 1946. The sign is called trefoil. It means highly hazardous ray. These rays may cripple the human body and cause cancer. It is necessary to store them in a thick container that does not to allow the ray to pass away. Safety distance has to be maintained and necessary dresses, special glasses should be used to get rid of harmful rays.
eq \o((,c) The cell given in the stem is a Daniel cell. In a Daniel cell Cu/Cu2+ (aq) metal/metal ion electrode is used as cathode and Zn(Zn2+(aq) metal/metal ion electrode is used as anode. Copper rod is dipped in copper sulphate solution as cathode in a container. In another container zinc rod is dipped in zinc sulphate solution as anode. A U shaped tube full of inert electrolyte (KCl) solution is dipped in the two solutions to make contact with the solutions of the containers. Now, if the two electrodes are connected by a wire the following oxidation-reduction reaction will happen simultaneously.


[image: image16.emf]Anode reaction    :    Zn  —    Zn 2+   + 2e      [oxidation]   Cathode reaction    :    Cu 2+   + 2e    —    Cu    [reduction]       Zn + Cu 2+    —    Cu +  Z n 2+  


Here Zn anode gets oxidized by donating electron, dissolves as Zn2+ ion in solution. On the other hand, Cu2+ ion of solution will settle on the cathode as metallic Cu, accepting electrons from cathode. In fact, the produced electrons of anode reach to cathode by wire and make electronic equilibrium. So, electron will flow from anode to cathode.  
eq \o((,d) The importance of the salt bridge in the given cell is discussed below : 

Here Zn2+ (aq) ion is produced in anode and go to solution. On the other hand, Cu2+(aq) ion of solution settle an cathode as Cu metal. Thus in anode container there is an abundance of Zn2+(aq) and in cathode container there is deficit of Cu2+(aq) ion. We know that any ion (negative or positive) can not exist freely. That is, a positive ion can not be produced without the presence of a negative ion and vice-versa. So, an equivalent amount of anion (sulphate ion) will be required for the Zn2+ ion, produced in cathode. On the other hand as a result of settling of Cu2+(aq) ion as Cu on the cathode, equivalent amount of negative ion (sulphate ion) will be free in solution. In fact, if equilibrium does not exist between the ions of two containers, the reaction will not occur. So if salt bridge is added, salt bridge containing positive (K+) and negative (Cl() ion will remove the imbalance of positive and negative ions in anode and cathode container. 

Thus, salt bridge is required to maintain the balance of positive and negative ions in anode and cathode container. So, that the reaction occurs.
Answer to the question no. 4
eq \o((,a) 96% aqueous solution of ethanol is known as rectified spirit.
eq \o((,b) Generally it is seen that, when the orbital of equal energy remains fully filled or half filled, the electronic configuration attains more stability. That means, np3, np6, nd5, nd10 and nf14 have the most stability. For this reason the elements of electronic configuration d10s1 and d5s1 become more stable.
Following this rule the electronic configuration of 29Cu is:


Cu(29) = 1s2 2s2 2p6 3s2 3p6 3d10 4s1

Therefore, the electronic configuration of 29Cu is different than general cases because of its fully filled orbital to attain more stability.
eq \o((,c) Here given, 

The vapour density, D = 75

( Molecular mass, M = 2D = 2 ( 75 = 150g
For 1 M solution, amount of ‘L’ required is 150g

( For 0.5M solution, amount of ‘L’ required 
= (150 ( 0.5)g 

= 75g

Ans: 75g
eq \o((,d) Here given, L is an organic acid having vapour density 75. And it contains 32% C and 64% O. As it is an acid, the missing element is H. 

( Percentage of H = (100% ( 32% ( 64%) = 4% 

Now, we divide the percentage compositions at various elements by their respective atomic masses to get its empirical formula. 

For carbon,  eq \f(32,12)  = 2.66

For oxygen,  eq \f(64,16)  = 4

For hydrogen,  eq \f(4,1)  = 4

( The ratio is, C : H : O = 2(66 : 4 : 4 

= 1: 1( 5 : 1(5

= 1 ( 2 : 1(5 ( 2 : 1(5 ( 2


= 2 : 3 : 3

( The emperical formula is C2H3O3
The molecular mass, M 
= 2 ( vapour density


=2 ( 75


= 150

Let the molecular formula is (C2H3O3)n
So, (2 ( 12 + 3 ( 1 + 3 ( 16) ( n = 150

( 
75 n = 150

( 
n =  eq \f(150,75)  = 2

Therefore, the molecular formula of ‘L’ is (C2H3O3)2 or C4H6O6.
Answer to the question no. 5
eq \o((,a) The process of coating a less reactive metal on the surface of a more reactive metal by electrolysis is called electroplating. Electroplating is used to keep the metal safe from various external agents (O2 , H2O etc ).
eq \o((,b) Metals cannot be extracted economically from all minerals. The minerals from which metal can be extracted economically are called ore. The characteristic of natural ore is that their chemical constituents are well defined.
So, all minerals of a metal or an element are not ores.
eq \o((,c) According to the stem, A is an oxide of an element of group 16 and A is a harmful gas with intense smell. “A” is SO2 as it is a harmful gas and sulphur is a group 16 element. 

H2SO4 can be prepared from SO2 using Le-Chatelier’s principle. So, acid B is H2SO4. 

Process of production of ‘B’ or H2SO4 

Under normal conditions SO2 is not oxidized by atmospheric oxygen. In contact chamber, SO2 is oxidized to SO3 by oxygen at 400((450(C temperature in presence of granular platinum or vanadium pentoxide as a catalyst. 

2SO2 + O2  eq \f(400(500(,Pt/V2O5) ( 2SO3, (H = ( 197 kJmol(1
It is a reversible reaction. Production of SO3 can be increased by adopting Le Chatelier’s principle. So when heat of reaction is high, yield is high. In this reaction the number of molecules in product is less than that of reactants. So, high pressure is feasible for this reaction. But reaction is carried out at normal pressure. 

After producing SO3, water is added to produce H2SO4.

SO3 + H2O ( H2SO4
But here is a problem that a mist of fine drop of dilute H2SO4 is formed by joining SO3 with moisture of atmosphere which is very difficult to condense. 

Therefore, SO3 is absorbed in 98%. H2SO4 to produce fuming sulphuric acid or H2S2O7. Then water is added to it to make H2SO4.


SO3 + H2SO4 ( H2S2O7

H2S2O7 + H2O ( 2 H2SO4.

Thus acid ‘B’ or H2SO4 is produced. 
eq \o((,d) The acid ‘B’ of the stem is H2SO4. Dilute H2SO4 acts only as acid. That is, it gives H+ ion in water but does not oxidize any substance. 

On the other hand, concentrated H2SO4 acts as an oxidizing agent and produces atomic oxygen in the following way ( 

H2SO4 ( H2O + SO2 + [O]

concentrated produced atomic oxygen in the reaction oxidizes the metals which are less active than copper or hydrogen and produce metal oxides. An example is shown below : 

Cu + 2H2SO4 ( CuSO4 + SO2 + 2H2O 

Therefore the oxidation property of the acid ‘B’ or H2SO4 depends on its concentration. 
Answer to the question no. 6
eq \o((,a) BOD means demands 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. The unit of BOD is milligram/Litre.
eq \o((,b) An oxide which can react with both acid and base is called amphoteric oxide. Al2O3 is an amphoteric oxide. It is shown below:

Reaction with acid:    Al2O3 + 6 HCl ( 2AlCl3  + 3H2O

Reaction with base:  Al2O3 + 6NaOH (  2Na3AlO3 + 3H2O

Therefore, Al2O3   is an amphoteric oxide.
eq \o((,c) The following reaction takes place when calcium carbonate is heated ( 

CaCO3(s) ( CaO(s) + CO2(g)

So, the ash type substance is CaO. Here 1 mol CaO is produced when 1 mol CaCO3 is heated with a burner. The amount of CaCO3 given in stem = 15 gm

The molecular mass of CaCO3 = (40 + 12 + 16 ( 3) = 100

And the molecular mass of CaO = (40 + 16) = 56

So, from 100 g CaCO3 56 g CaO is produced 

( from 1 g CaCO3  eq \f(56,100)  g CaO is produced

( from 15 g CaCO3  eq \f(56 ( 15,100) = 8.4 g CaO is produced

Ans : 8.4 g
eq \o((,d) The process described in the stem represents the following reaction. 

CaCO3(s) ( CaO(s) + CO2(g)

The reaction is an irreversible reaction. An irreversible reaction is a reaction in which only reactants convert to products. Here in this reaction, CaO and CO2 are produced from CaCO3. But CaCO3 cannot be produced from CaO and CO2 as CO2 gas escapes from the reaction vessel. 

Besides, this reaction is also a decomposition reaction. A decomposition reaction is a reaction in which a compound breaks into two or more elements or compounds. 

Here, CaCO3 breaks into two compounds CaO and CO2. So, it is a decomposition reaction too. 

Therefore, the process represents two types of chemical reactions.  
Answer to the question no. 7
eq \o((,a) Silver nitrate solution in basic medium is called as “Tollen’s reagent”. When Tollen's reagents react with organic compounds like aldehyde, form metallic silver which settles at the bottom of the container as precipitate.
eq \o((,b) The melting point of aluminium oxide is 2050 0 C which is very high. The extraction of aluminium becomes very costly.  The melting point of mixture of aluminium oxide and cryolite (Na3AlF6) is between 800-1000 0C.  So, it becomes easier to melt aluminium oxide when cryolite is mixed with it. 

So, cryolite makes the extraction process of aluminium more economical.

eq \o((,c) The reaction given in the stem involving ‘A’ is ( 

A + H2O  eq \f(H3PO4( 60atm,300(C) CH3CH2OH

The actual reaction is ( 

H2C=CH2 + H2O  eq \f(H3PO4( 60atm,300(C) ( CH3(CH2OH

So, ‘A; is C2H4 or ethene. 

C2H4 or ethene reacts with reddish-orange coloured bromine water and produce 1, 2-dibromoethane. As a result of the reaction, the colour of bromine water disappears. 

H2C = CH2 + Br2 ( BrH2C ( CH2Br

Unsaturated hydrocarbons like ethene can be identified by this reaction. 
eq \o((,d) The reaction given involving ‘B’ is ( 

CH3CH2OH + 2[O]  eq \o(K2Cr2O7,————(,H2SO4)  B

The actual reaction is ( 

CH3CH2OH + 2[O]  eq \o(K2Cr2O7,————(,H2SO4) CH3COOH

So, compound ‘B’ is CH3COOH and compound ‘A’ is C2H4. 

It is possible to convert A and B to each other. The conversions are discussed below with reaction. 

C2H4 to CH3COOH :

i) CH2 = CH2 + HBr ( CH3(CH2Br

ii) CH3 ( CH2Br + NaOH ( CH3CH2OH + NaBr

iii) CH3-CH2OH + 2[O]  eq \o(K2Cr2O7,————(,H2SO4)  CH3COOH

So, in this conversion C2H4 reacts with HBr to from CH3(CH2Br. Then NaOH is added to it form CH3CH2OH wihci is oxidized by H2SO4 and K2Cr2O7 to form CH3COOH. 

CH3COOH to C2H4 :

i) CH3COOH + 4[H]  eq \o(LiAIH4,———()  CH3CH2OH + H2O

ii) CH3CH2OH  eq \o(H2SO4,———()  H2C = CH2 + H2O

Firstly CH3COOH is reduced to CH3CH2OH by LiAlH4. Then CH3CH2OH is dehydrated by H2SO4 to produce C2H4.

Thus it is possible to convert A (C2H4) and B(CH3COOH) to each other. 
Answer to the question no. 8
eq \o((,a) German chemist Karl Ziegler prepared polyethylene at low temperature and pressure (600oC and 1atm) in the presence of catalyst. In this polyethylene the number of branch is lesser that is why density and melting point is relatively higher. The hardness increases in this polyethylene due to the fewer number of branches. This is called high density polyethylene (HDPE).
eq \o((,b) 6-10% aqueous solution of ethanoic acid, known as vinegar, is used to preserve sauce and pickles. It has the capability of destroying bacteria. So it is used to preserve food.

Therefore, vinegar is used in cooking because of its ability to destroy bacteria and preserve food.
eq \o((,c) The reaction given in the stem is ( 


NH4Cl + Ca(OH)2 ( R + CaCl2 + H2O

The actual reaction is ( 


NH4Cl + Ca(OH)2 ( NH3 + CaCl2 + H2O

So, ‘R’ is NH3.

NH3 is an alkali. Because NH3 dissolves in water and converts to Ammonium Hydroxide which dissociates partially to NH4+ and OH( ion in solution. 


NH3 + H2O ( NH4OH (aq)


NH4OH + H2O(l) ( NH4+(aq) + OH((aq) + H2O(l)

Therefore, NH3 or R is an alkali as it gives OH( ion in solution. 
eq \o((,d) The compound ‘R’ of the stem is Ammonia or NH3.

Both baking power and urea can be prepared by using ‘R’ or NH3. It is described below : 

Preparation of Baking Power or NaHCO3 :

Firstly concentrated solution of NaCl is made saturated with Ammonia or NH3. Lime and CO2 is produced by heating CaCO3. Ammonium hydrogen carbonate is produced from the reaction of CO2, NH3 and H2O.

CaCO3 ( CaO + CO2
CO2 + NH3 + H2O ( NH4HCO3
 Then NH4HCO3 reacts with NaCl to produce NaHCO3 or baking power and NH4Cl

NH4HCO3 + NaCl ( NaHCO3 + NH4Cl

Thus NaHCO3 or baking powder can be prepared by using NH3.

Preparation of Urea: Urea is produced by heating liquid carbon dioxide and ammonia mixture at 130((150(C. 

CO2 + 2NH3 ( (NH2)2C = O + H2O



Urea
Therefore, it is possible to prepare baking powder and urea by using ‘R’ or ammonia (NH3).
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Answer to the question no. 1 
eq \o((,a) In the 3rd period of a periodic table there are 8 elements. 

eq \o((,b) Limitations of Bohr’s atom model : As the Bohr’s atom model has many advantages it also has some limitations. Such as ( 

1.
Although Bohr’s atom model can explain the spectrum of hydrogen and atoms or ions like hydrogen containing one electron, but it cannot explain the spectrum of ions or atoms containing more than one electrons. 

2.
When electrons are transferred from one energy level to another energy level according to Bohr’s atom model there would be a single line in the spectrum. But observing the spectrum of hydrogen or other ions with a sensitive apparatus it is seen that every line splits into several fine lines. 
eq \o((,c) The complete reaction is given below : 

CaC2(s) + 2H2O (l) ( Ca(OH)2(s) + C2H2(g) 





(A)

Therefore, compound A is ethylene or acetylene. 

Its relative molecular mass = (12 ( 2 + 1 ( 2) = 26

In the compound relative atomic mass of carbon = 12 and relative atomic mass of hydrogen = 1.

( Percentage composition of carbon =  eq \f(24,26) ( 100% = 92.308%

and Percentage composition of hydrogen =  eq \f(2,26) ( 100% = 7.692%

Ans: C : 92.308%

        H  : 7.692% 
eq \o((,d) Compound ‘A’ is ethylene or acetylene. Vinegar can be produced from ethylene. 

Vinegar is 5 ~ 6% aqueous solution of ethanoic acid. Industrially pure ehtanoic acid is synthesized from ethyene or acetylene. Heating ethyene gas (obtained from the thermal dissociation of petroleum) at 60(C temperature passes through the aqueous solution of 2% mercuric sulphate and 20% diluted sulphuric acid. As a result, ethanal is produced. Here mercuric sulphate (HgSO4) and diluted sulphuric acid (H2SO4) acts as catalyst. 


HC ( CH  eq \o(20% H2SO4,——————(,2% HgSO4( 60(C)  CH3CHO + H2O.

Ethanoic acid is produced from oxidation of ethanol by atmospheric oxygen in presence of manganus acetate at 60(C temperature. 


CH3 – CHO   eq \o(Mn2+( 60oC,——————() CH3COOH
Answer to the question no. 2 
eq \o((,a) Acid rain : Naturally rain water is slightly acidic the pH of it is 5.6 because carbon di-oxide and nitrogen dioxide gas remain dissolved in rain water. Sulphur dioxide and sulphur trioxide gas are also responsible for acid rain. 
eq \o((,b) The methods of removal of permanent hardness are ( 

1. Soda method,

2. Permutit method, 

3. Ion exchange resin method. 

eq \o((,c) The complete chemical reaction of stem (2) is given below ( 

PCl5 (l)  eq \o((,(()  PCl3(l) + Cl2(g)

 (31 + 35.5 ( 5)
    (35.5 ( 2)

   = 208.5 g
   = 71g or 22.4 l
  At STP

208.5 g PCl5 produces 22.4 l Cl2.

( 50g   PCl5 produces  eq \f(22.4 ( 50,208.5) l Cl2 
= 5.372 l Cl2
Ans: 5.372 l Cl2
eq \o((,d) The complete chemical reactions of stem (2) are given below ( 

PCl5(l)  eq \o((,—() PCl3(l) + Cl2(g)

Ca(OH)2 + Cl2 ( Ca(OCl)Cl + H2O. 



     (B)

Stem compound ‘B’ can be used as germ killers. It is called bleaching powder. It is used to purify water.  This process of purification of water is called chlorination. 

If a certain amount of beaching powder is added in water.

Produced chlorine oxidized the germs and fill them. 

Ca(OCl)Cl + H2O ( Ca(OH)2 + 2[Cl]

Germ  + 2[Cl]   ( Oxidized germ

 Filter the water after adding bleaching powder and it becomes drinkable. 
Answer to the question no. 3
eq \o((,a) Nuclear fusion reaction : A heavy nucleus can be formed by joining of smaller nucleus, such as –at high temperature (15 million (C) nucleus of two hydrogen atoms join together and form helium nucleus that is helium atom. These types of reactions are called nuclear fusion reaction. 
eq \o((,b) Nitric acid (HNO3) is kept in brown colour bottle in order to prevent it from the sunlight. 

This is because on explosion to the sunlight it gets decomposed into NO2 and O2.
eq \o((,c) The reaction is ( 

2C2H6 (g) + 7O2(g) ( 4CO2(g) + 6H2O(g)
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Energy required for breaking the bonds :

	
	Bond
	Bond Energy (kJ/mole)

	C2H6 (
	C(C

6(C(H)
	347

6 ( 414 = 2484

2831 kJ/mole

	O2 ( 
	O = O
	498 kJ/mole


Energy evolved in the formation of new bonds : 

	
	Bond
	Bond Energy (kJ/mole)

	CO2
	2(C = O)
	2 ( 843 = 1686 kJ/mole

	H2O
	2(O(H)
	2 ( 464 = 928 kJ/mole


Now, from reaction (1),

2C2H6 + 7O2 ( 4CO2 + 6H2O

(2 ( 2831) (7 ( 498)  (4 ( 1686)  (6 ( 928)

= 5662          3486           6744             5568

( Total energy required for breaking the old bonds( Total energy evolved in the formation of new bonds


= (5662 + 3486) ( (6744 + 5568) kJ

= ( 3164 kJ

As, 3164 kJ heat is evolved from this reaction so the combustion reaction of ethane is an exothermic reaction. 
eq \o((,d) Combustion reaction of Methane : 

CH4(g) + 2O2(g) ( CO2(g) + 2H2O (g)
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[ O = C = O](g) + 2 [ H – O – H](g))

Energy required for breaking the bonds : 

	
	Bond
	Bond Energy (kJ/mole)

	CH4
	4(C ( H)
	4 ( 414 = 1656

	O2
	O = O
	498


Energy evolved in the formation of new bond : 

	
	Bond
	Bond Energy (kJ/mole)

	CO2
	2(C = O)
	2 ( 843 = 1686 

	H2O
	2(O(H)
	2 ( 464 = 928


Now, 

CH4(g) + 2O2(g)  ( CO2(g) + 2H2O(g)

1656         2(498)        1686        2 ( 928


   = 996

  = 1856

( Total energy required for breaking the bonds ( Total energy evolved in the formation of new bond


= [(1656 + 996) – (1686 + 1856)]kJ.


= ( 890 kJ

Now, from the solution of 3(c) : 

From the combustion of 2 mole (2 ( 30 = 60g) ethane (C2H6)

amount of heat generated = ( 3164 kJ.

( From the combustion of 1g ethane (C2H6) amount 


of heat generation =  eq \f((3164,60)  kJ/g = ( 52.73 kJ/g

Similarly,

From the combustion of 1 mole methane (16g CH4) amount of heat generated = ( 890 kJ. 

( From the combustion of 1g methane amount of 

heat generation =  eq \f((890,16) kJ/g 
= ( 55.625 kJ/g.

( Heat of combustion of 1g methane is greater than the heat of combustion of 1g ethane. 
Answer to the question no. 4
eq \o((,a) Hydrogen fuel cell : It is a kind of electrolytic cell. In hydrogen fuel cells any burning hydrogen is converted directly to electricity by electrolysis. 
eq \o((,b) Bad effects of battery on health and environment :

We use different types of batteries such as– dry cells, mercury batteries, lead-storage batteries and lithium ion batteries. These batteries are composed of different metals and metal ions (Zn rod, MnO2, Hg2O, Pb, PbO etc) 

· Such heavy metal and metal compounds used in batteries are toxic and carcinogenic to the human body. 

· If we expose this battery in open air this toxic metal and metal compounds mix with soil and water and more to plants and crops. 

· These toxic chemicals enter the body of aquatic animals and plants, also enter into the food chain. 

· People may be affected by different diseases along with cancer if they take the food grown in the soil and water polluted by battery waste. 
eq \o((,c) Valence shell electrons of Z element : 


ns2 np3 [here, n = 2] = 2s2 2p3
The electron configuration of nitrogen is 1s2 2s2 2p3.

So, element ‘Z’ is nitrogen. In the valence shell, it has 5 electrons. To obtain stable electronic configuration at valence shell, Nitrogen requires to accept 3 electrons or to release 5 electrons. But it will require a huge amount of energy. Atomic number of hydrogen is 1 and electronic configuration is 1. So, there hydrogen atom share one electron each form three, valence shell electrons of the nitrogen. Thus hydrogen achieves duet and nitrogen achieves octet.
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Therefore, in ZH3 covalent bonds are present.

(Bond formed by showing of electrons.) 
eq \o((,d) Element Y : Metal Sodium (Na) [1s2 2s2 2p6 3s1]






(





(n + 1)s1.

It forms sodium oxide (Na2O) with oxygen. 


4 Na + O2 ( 2Na2O

Metal oxides are base. Acid and base reacts to produce salt and water. 

Acid + Metal oxide  ( Salt  + Water

2HCl  + Na2O  ( 2NaCl  + H2O

Sodium oxide also reacts with water and produces sodium hydroxide solution, which is a basic solution. 


Na2O  + H2O ( 2NaOH




(Basic)

Element Y : Non-metal, Nitrogen (N) [1s2 2s2 2p3]




                     ns2 np3
Nitrogen dioxide gas when dissolves in water produces acid (nitrous acid and nitric acid).
2NO2(g) + H2O(l) ( HNO2(aq) + HNO3(aq)



Nitrous acid    Nitric acid


                         Acid formation
Answer to the question no. 5
eq \o((,a) Example of redox reaction : 

The reaction between zinc and copper sulphate ( 

Zn + CuSO4 ( ZnSO4  + Cu

In ionic form : 


Zn + Cu2+ ( Zn2+ + Cu
eq \o((,b) In thermosetting plastics, carbon atoms in the chain are attached by covalent bonds and at the same time the carbon atoms of one chain is attached strongly by hydrogen bond with the carbon atoms of neighbouring chain. That is, thermosetting plastics contains polymers that cross-link together during the curing process to form an irreversible chemical bond. The cross-linking process eliminates the risk of the product re-melting when heat is applied. So, on heating they turn to coal instead of melting. 

eq \o((,c) Molarit of solution B ( 

1 mole HCl = (1 + 35.5) = 36.5 g HCl

( 36.5g HCl = 1 mole.

Now, 18g HCl =  eq \f(1 ( 18,36.5)  mole. = 0.493 mole.

In 250 mL solution, amount of HCl dissolved is 0.493 mole

( In 1L or 1000 mL solution amount of HCl dissolved is 




=  eq \f(0.493 ( 1000,250)  mole.




= 1.972 mole.

( The molarity of solution b is 1.972 M.

Ans : 1.972 M. 
eq \o((,d) 0.02 M (molL(1) NaOH Solution: 
1 mole NaOH solution contains 6.023 ( 1023 no. of molecules 

( 0.02 mole  NaOH solutin contains (6.023 ( 1023 ( 0.02) no. of molecules = 1.2046 ( 1022 no. of molecules. 

Similarly, 1.972 M HCl solution: 

1 mole HCl solution contains 6.023 ( 1023 no. of molecules. 

( 1.972 mole HCl solution contains (6.023 ( 1023 × 1.972) no. of molecules = 1.188 ( 1024 no. of molecules. 

( Solution ‘B’ contains more no. of molecules. 

Ans: Solution B. 

Answer to the question no. 6
eq \o((,a) ppm ( parts per million. BOD and COD express as parts per million (ppm) unit. 

1 ppm = 1mg solute in 1 litre solution. 

eq \o((,b) 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 the soil. Lime is basic material. The chemical of its 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 in soil and decreases the pH value. 

So, in order to increase productivity of soil neutralization  reaction is important. 
eq \o((,c) 
	
	23Mg
	25Mg
	27Mg

	Mass Number 
	23
	25
	27

	% abundance 
	78.70
	10.13
	11.17

	Relative atomic mass 
	 eq \f(23 ( 78.70 + 25 ( 10.13 + 27 ( 11.17,100)  =  23.65


Ans : Reltive atomic mass of Mg is 23.65. 
eq \o((,d) Isotope (A)  eq \f(Emitting,)(  (, (, and ( Ray.

Isotope A is called radioactive isotope. 

It can be used in favour of human being( 

1.
Isotopes of A type are used to diagnosis of any disease and locate the affected area. 

2.
To determine the presence of tumour and to locate its position radioactive isotopes are used. In treatment cancer tissues are damaged by emitting (-ray from 60CO. 

3.
Phosphate 32P is used in treatment of blood leukemia. 

4.
Plutonium-238 is used to set pacemaker in heart. 

5.
In agriculture, new high yielding varieties are being developed by using radioactive rays. Both qualities and quantities of product are increased. 

6.
In food preservation as well as in producing electricity radioactive rays are used. 

Harmful effects of radioactive rays : 

1.
Radioactivity is a major cause of cancer. 

2.
Radio active substance is used in chemo therapy. The side effects of chemo therapy cause hair fall out and nausea. Sometimes, it kills the useful bacteria in our body. 

3.
Nuclear energy obtained from the nuclear reaction used in electricity production, it can also be used for destructive purposes. 

4.
It is source of energy of all nuclear bombs. 
Answer to the question no. 7
eq \o((,a) Photochemical smog : Carbon-monoxide, nitrous oxide and unburn gaseous fuel (methane) come into air from exhaust of vehicles forms various toxic gases and fumes by different chemical reaction in presence of sunlight. This is called photochemical smog. 
eq \o((,b) The cause of electrical conductivity of metals is described below: 


Fig : Electrical conductivity in metal lattice

All metals are electrical conductor. As the inner electrons of metal lattice move freely. Therefore, due to applied electric field or if the metal pieces are connected to battery and complete the circuit, the free electrons easily move from negative and to the positive end and, in this way, they conduct electricity. 
eq \o((,c) Electrical configuration of ( 

26A2+ = 1s2 2s2 2p6 3s2 3p6 3d6 

29E2+ = 1s2 2s2 2p6 3s2 3p6 3d9. 
eq \o((,d) 29E2+ ion is Copper (Cu)

30F2+ ion is ZinC (Zn).

Cu2+(aq) + 2OH( (aq) ( Cu(OH)2(s).

Color of the precipitation ( Light blue. 

Zn2+ (aq) + 2OH( (aq) ( Zn(OH)2(s).

Color of the precipitate ( white. 
Answer to the question no. 8
eq \o((,a) Tollen’s reagent : Silver nitrate solution in basic medium is called as “Tollen’s reagent.” 
eq \o((,b) The elements of group-17 in periodic table F, Cl, Br, I and At, these five elements together are called halogen. The meaning of the word halogen is salt matter. They form halide ion by receiving one electron at their outermost energy level. The main source of halogen is sea salt. They are all non-metals. 

They react with metals to form salts and so, they are called halogens. 

For example, 
2Na      + Cl2         ( 2NaCl.


               (Metal)   (Halogen)     (Salt) 


eq \o((,c) At temperature 1500(C, the solid melts. During this melting process the temperature remains constant. Heat flows into the system, but the temperature does not change. This state denoted by the line BC is called solid liquid equilibrium state. At the start of this transition all of the iron is solid. As heat flows into the system, the solid beings to melt into a liquid but temperature remains constant because the energy that is flowing into the system as heat is going into the potential energy of overcoming the intermolecular forces in a solid lattice. At point phase change process the state of iron is liquid. 
eq \o((,d) Point C: Liquid iron of temperature 1500(C. Intermolecular, force is relatively lower than solid state. Intermolecular space is larger than solid state. 


Point D : At point C, the temperature of the liquid is 1500(C . Adding more heat will increase the kinetic energy of the liquid molecule and so the temperature, will also increase. D point indicates boiling point of liquid iron. At this stage, the intermolecular attraction force becomes so lower that further increase in temperature, it will start to form gas. Intermolecular space also increases than in point C. 

Point F : Gaseous stage with temperature greater than boiling point. Maximum kinetic energy. Little intermolecular attraction and maximum intermolecular distance. 

Intermolecular force : C > D > F.

Intermolecular space : C < D < F. 

40. Feni Girls' Cadet College, Feni 

Chemistry (Creative)

Answer to the question no. 1 
eq \o((,a) Isotope: Atoms of the same elements with different mass numbers are called isotopes of each other. This happens due to the differences in the numbers in the nuclei of the elements of neutron. 

eq \o((,b) Helium is an inert gas. 

Helium is in group-8 of the periodic table. It has two electrons in its outermost shell.

The elements of group-8 in the periodic table are called inert gases. As their outermost energy level is filled completely with sufficient electrons, they do not show any tendency to form compounds by accepting, donating or sharing electrons. This means that they remain inactive to form bonds or to take part in chemical reactions. This is why Helium is an inert gas.
eq \o((,c) Change of heat in a reaction = Total energy required for breaking the old bonds ( total energy evolved  in the formation of new bonds.


CH4(g) + 4Cl2 ( CCl4 + 4HCl(g) 

In this reaction. 

4 moles of C(H bond, 

4 moles of Cl(Cl bond are broken, and 4 moles of C(Cl bond and 4 moles of H(Cl bond are formed. 

Given that,

bond energy of C(H is 414 kJ/mol.

bond energy of Cl(Cl is 244 kJ/ mol

bond energy of Cl(Cl is 326  kJ/ mol

bond energy of H(Cl is 431  kJ/ mol.

Total energy required for breaking  

4 mole of C(H bond and 4 mole of 

Cl(Cl bond is = (414 ( 4 + 244 ( 4) or 2632 kJ

Total energy evolved in formation of 4 mole of C(Cl bond and 

4 mole of H(Cl bond is = (4 ( 326 + 4 ( 431) or 3028kJ. 

Therefore change of heat in reaction ((H) is 


= (2632 ( 3028) kJ 


= ( 396 kJ.
eq \o((,d) The reaction given in the stem is (

CH4 + 4Cl2 ( CCl4 + 4HCl

The products of the reaction are CCl4 and HCl 

The mass of CCl4 is (12 + 35.5 ( 4) or 154gm  and mass of HCl is (1 + 35.5) or 36.5gm 

Therefore CCl4 is the heavier produce Z. 

A lone pair refers to a pair of valence electrons that are not shared with another atom and is sometimes called a nonbonding pair. Chlorine has an atomic number of 17, electronic configurations is 

Cl (17) 
: 1s2 2s2 2p6 3s2 3p5 

: 1s2 2s2 2p6 3s2 3px2 3py2 3pz1
Therefore it is seen that there are 3 pairs of lone pair in chlorine and 3p21 electron makes bond with the carbon. 

Electronic configurations of carbon is 

C(6) 
: 1s2 2s2 2p2 


: 1s2 2ps1 2px1 2ps1 2pz1 

So, 4 chlorine atoms react with a carbon atom and forms a CCl4. The diagram is –

There are 3 lone pairs in each Chlorine atom. 

So, there are (4 ( 3) = 12 lone pairs in CCl4.

Answer to the question no. 2 
eq \o((,a) Atomic Mass: The mass of an atom is called atomic mass.  Generally, mass atomic is measured in atomic mass units (amu) 


1 amu = 1.66 x 10-24gm

eq \o((,b) The chemical formula for household bleach is Ca(OCl)Cl. Even after washing, there may remain some spots of dirt on the clothes, which cannot be removed by washing with soaps or detergents. In these cases bleach is needed. Bleaching powder is produced when Cl2 gas passes through the Ca(OH)2 at 400 oC temperature.

Ca(OH)​​2(s) + Cl2(g) ( Ca(OCl)Cl(s) + H2O(l)

Bleaching powder is widely used as an antiseptic. The gaseous oxygen produced, oxidizes the protein of the germ and kills it.

eq \o((,c) In aqueous solution, silver nitrate reacts with sodium hydroxide or ammonium hydroxide to form silver hydroxide. The silver hydroxide decomposes and precipitates as silver oxide. The chemical reactions are as follows:

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


2AgOH(aq)  ( Ag 2O(s) + H2O(l)

If aqueous ammonia is added to silver oxide in drops, the precipitate is a dissolve solution of silver ammonia ion or Tollen’s reagent. 
The complex ion of diamine-silver, [Ag(NH3)2]+, is produced.

Ag2O(s) + 4NH3 + H2O(aq) (2[Ag(NH3)2]+(aq) + OH-(aq)

silver ion of Tollen’s reagent reacts with aldehydes and is reduced a which precipitate as metallic silver. At the same time, aldehyde gets oxidised and is then converted into an organic acid.

CH3CHO + 2Ag+(aq) + 2OH-(aq) ( CH3COOH + 2Ag(s) + H2O(l)

eq \o((,d) 

CH3 CH2OH   eq \o ([O], —() CH3CHO + H2O
CH3 CHO  eq \o ([O], —() CH3COOH + H2O

CH3COOH is the compound B. Which is ethanoic acid.
6-10% aqueous solution of ethanoic acid is known as vinegar which is used to preserve sauce and pickles.

Ethanoic acid dissociates partially in aqueous media. As a result small number of hydrogen ion is produced in aqueous solution. The pH value of the ethanoic acid is less then 7 yet.
CH3COOH ( CH3COO- + H+
Vinegar is used to preserve food products like pickles. Bacteria is responsible for decomposing the pickles. H+ ion of ethanoic acid of vinegar hydrolyses the protein and fat of bacteria. As a result bacteria die and pickles become safe from getting rotten. Vinegar is used to marinate (keeping fish, meat with turmeric and chilli) fish, meat, which helps to break the protein and make the food soft and tasty.

Answer to the question no. 3 
eq \o((,a) Molar volume: The volume of one mole of a substance is defined as the molar volume. The molar volume of Solid, liquid and gaseous substances are different. But under standard conditions, the volume of one mole of different gases is constant. The volume of a substance is pressure and temperature dependent.

eq \o((,b) Molecular formula: The number of atoms of an element that can combine with a certain number of atoms of an element can be known from the molecular formula of an element. For example, CO2 molecule is composed of carbon and oxygen. CO2 molecule is formed by combining one atom of carbon with two atoms of oxygen

eq \o((,c) Reaction (11) is a redox reaction. 


CuO + H2 (( Cu + H2O 

In this reaction, hydrogen molecule becomes hydrogen atom by releasing electron. Those electrons are accepted by copper ion and produce metallic copper. 


H2 (( 2 [H] [atomization]


H (( H+ + e– [oxidation] 


2H (( 2H2 + 2e– 


CuO (( Cu2+ + O2− [ionizations]


Cu2+ + 2e– (( Cu [reduction] 


2H+ + O2– (( H2O

This is how this redox relation takes place. In the reaction side tea oxidation number of copper was +2 and in product side it is O and oxidation number of Hydrogen was O it become H in product side.  
eq \o((,d) Heating of uranium-235 with high energetic neutron. In this reaction strontium-90 (Sr-90) and xenon-143 (Xe-143) are produced first, and also two highly energetic neutrons. These two neutrons will again heat the new uranium-235 (U-235) atom or strontium-90 (Sr-90) and xenon-143 (Xe-143) and form new atoms and neutrons.  In this way the nuclear reaction continue until there is no atom present to dissociate by neutron. This is called nuclear chain reaction. In this reaction, a large amount of energy is produced as well as new fission products. In fact, fission is an exothermic reaction. One mole of uranium-235 (U-235) produces 2.0×1013 Joules of energy by nuclear fission. So, it is clear, that a large amount of energy can be produced by a nuclear reaction using a small amount of reactant. Now let us highlight a relative diagram of the evolved energy in a nuclear reaction and a chemical reaction. 891000 Joules of energy is produced up on burning 1 mole methane. Thus, to get the energy equal to the energy produced by nuclear fission reaction of uranium-235 (2.0×1013/891000) = 2.2×107 moles of methane gas has to be burnt. Besides, it will be possible to realise the extent of harm caused to the environment by the evolved carbon-dioxide. In many countries electricity is produced by using the energy evolved from fission in a nuclear reactor. North America produces 20% electricity of their total demand of energy by nuclear reactors. Different kinds of nuclear reactors are used to produce electricity. Among them lighter water reactor, heavy water reactor and brider reactor are used generally. Although the production of electricity by a nuclear reactor is cheap, its risk is very high. Some substances produced by fission reaction are highly radioactive; they can emit radio activity for many years which are harmful to the environment. Besides, accidents in nuclear reactor cause dangerous harm to environment as well as animals. A recent accident in nuclear reactor of Fukusima in Japans is a remarkable one. Tsunami (flood), caused the earthquake under the sea caused great damage to the nuclear reactor of Fukushima in Japan and radioactivity spread in the environment.

Answer to the question no. 4 
eq \o((,a) Rust: Iron reacts with water vapor and produces iron oxides, which is called rust. As a result, metallic iron corrodes. The chemical formula of rust is Fe2CO3.nH2O.


4Fe(s) + 6H2O + 3O2 ( 4Fe(OH)3(s)

2Fe(OH)3(s) + nH2O ( Fe2O3.nH2O(s)

eq \o((,b) Ore: Metals cannot be extracted economically from all minerals. The minerals from which metals can be extracted economically are called ores. The characteristics of a natural ore is that its chemical constituents are well defined. For example, magnetite is always found as pure, whereas bauxite is always found hydrated in nature. In the underground mines sand, stone, clay and other impurities are found with the ore. 
eq \o((,c) An oxygen atom has 6 electrons in its outer most shell. Oxygen is in group 6 of the periodic table. Two oxygen atoms will each share two electrons to forming covalent bonds to make an oxygen molecule (O2). The 2 pairs (4 electrons) shared between the atoms is one bond. Oxygen has two bonds between its atoms. This is known as a double bond.

By sharing the four electrons where the shells touch, each oxygen atom can count 8 electrons in its outer most shell. These full outer shells with their shared electrons are now stable, and the O2 molecule will not react further with any other oxygen atom.

There are no ions present (no + or - charges) in oxygen gas because the electrons are shared and not transferred from one atom to another.
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eq \o((,d) Element Y(15) is Phosphorus. It shows variable valency. X and Z are oxygen and chlorine, they do not show variable valencies. 

The valency of phosphorus can be both 3 and 5, and it depends upon the molecule. P has a lone pair in s orbital and 3 unpaired electron in its p orbital of valence shell, so it generally forms 3 bonds with other atoms , hence its valency is 3, like PH3.
The electronic configuration of phosphorus is as follows:
P(15) : 1s2 2s2 2p6 3s2 3px1 3py1 3pz1
If a more electronegative atom is attached with P like fluorine and chlorine then partial positive charge develops on P and thus the energy gap between the orbital and vacant d orbital decrease. So one electron from lone pair in the s orbital excited to the d orbital and now there are 5 unpaired electrons. So, P is able to form 5 bonds, thus valency becomes 5 in this case. Eg: PF5 , PCl5
P(15)* : 1s2 2s2 2p6 3s2 3px1 3py1 3pz1 3d1
Answer to the question no. 5 
eq \o((,a) The number of mole of a substance dissolved in every litre of solution at a certain temperature is called morality of the solution. 
eq \o((,b) During the rainy season, moisture in the air increases to a great extent. Table salt or NaCl absorbs moisture, it is because salt is an ionic compound and has strong attractive forces for highly polar water molecules in moisture. This means that salt is hygroscopic, so it absorbs the moisture present in air.

Therefore, eating salt becomes wet in rainy season because of its hygroscopic property.  

eq \o((,c) The compound 'B' of the stem is composed of 40% C, 6.67% H and 53.33% 0. And its molecular mass is 180. Now, the composition of elements is divided by their relative atomic masses to get their ratio and hence empirical formula.

For carbon,  eq \f(40,12)  = 3.33

For hydrogen,  eq \f(6.67,1)  = 6.67

For oxygen,  eq \f(53.33,16)  = 3.33

So, the ratio of carbon, hydrogen and oxygen is 


= 3.33 : 6.67 : 3.33 


= 1 : 2 : 1 

( The empirical formula of compound 'B' is CH2O

Let, the molecular formula be (CH2O)n.

So, (12 + 2 ( 1 + 16) ( n = 180 

( 30n = 180 

( n =   eq \f(180,30)  = 6 

( The molecular formula of 'B' is (CH2O)6 or C6H12O6.
eq \o((,d) The compound 'A' is formed by elements which have atomic no. 11 and 9 respectively. These two elements are sodium and Fluorine respectively.

So, Compound 'A' is sodium fluoride (NF) 

And compound 'B' is C6H12O6.

Compound 'A' or NaF is an ionic compound.   

So NaF gets ionized when dissolved in water. Now, if electrolysis is conducted and a circuit is made using electrodes, copper wire, battery and bulb electricity passes through the bulb and it get lightened. So, solution of 'A' on NaF conducts electricity.

On the other hand, compound 'B' or C6H12O6 is a covalent compound. And covalent compounds don't get ionized in solution. So, they don't conduct electricity. 

Therefore, the solution of 'A' or NaF conducts electricity and that of 'B' or C6H12O6 does not as 'A' is ionic and 'B' is covalent compound. 
Answer to the question no. 6 
eq \o((,a) COD means the chemical oxygen demand. COD is used to express total chemical matter in water. 
eq \o((,b) The process in which any compound or element is burnt in the presence of atmospheric oxygen and converts to oxides of its elements is called combustion reaction. Usually heat is evolved in combustion reaction. Example (

CH4 + 2O2 (( CO2 + 2H2O  

eq \o((,c) The reaction (i) of the stem is 2H2 (g) + O2 (g) (( X

We know that hydrogen combines with oxygen to produce water. So, compound 'X' is water or H2O. 

The actual reaction is ((

2H2 (g) + O2 (g) (( 2H2O (g)

So, the product of this reaction is water or H2O which contains 1 oxygen atom. 
eq \o((,d) The reaction (ii) of the stem is ( 


CaO (g) + CO2 (g) (( Y 

We know CaO reacts with CO2 to produce CaCO3. The actual reaction is ((

CaO (s) + CO2 (g) (( CaCO3 (s) 

So, Compound 'Y' is CaCO3. 

The role of CaCO3 in acid-base equilibrium of soil is discussed below:

Calcium carbonate reacts with any strong or weak acid and neutralizes hydrogen in acid and produces carbon-di-oxide gas. For this property limestone or CaCO3 is used to increase the pH of water or soil.


CaCO3 + 2H+ (( Ca2+ + CO2 + H2O

Crushed limestone is applied in acidic soil. It supplies the required calcium to the plants as well as increases the pH value of acidic soil. 

Thus compound 'Y' or CaCO3 plays an important role in maintaining acid-base equilibrium of soil. 
Answer to the question no. 7 
eq \o((,a) Dictionary meaning of pH is the capacity of hydrogen. The value of pH of any solution lies within 0 (14. If the value of pH is less than 7, the solution is acidic. Where or if the value of pH is more than 7, the solution is basic.
eq \o((,b) German chemist Karl Ziegler prepared polyethylene at low temperature and pressure (60(C and 1atm) in the presence of a catalyst. In this polyethylene the number of branch is fewer. That is why the density and melting point is relatively higher. The hardness of this polyethylene increases due to the fewer number of branches.

This type of polyethylene is called HDPE or high density polyethylene because of its high density and melting point. 

eq \o((,c) The given reaction is ((

NH4Cl + Ca(OH)2 (( A + CaCl2 + H2O

The actual reaction is (

NH4Cl + Ca (OH)2 (( NH3 + CaCl2 + H2O

So, compound 'A' is NH3 or ammonia. In the preparation of 'Baking soda" or NaHCO3, NH3 is used.

The concentrated solution of NaCl is called brine. Firstly brine is made saturated with NH3, Lime and CO2 is produced then calcium carbonate (CaCO3) is heated at high temperature, Following reactions occur when carbon-dioxide passes through ammonium saturated solution brine. 


CaCO3 (( CaO + CO2
Ammonium hydrogen carbonate is produced from the reaction of carbon-di-oxide, ammonia and water.


CO2 + NH3 + H2O (( NH4HCO3 

Ammonium hydrogen carbonate then reacts with sodium chloride in aqueous solution to produce sodium hydrogen carbonate or baking soda and ammonium chloride.


NH4HCO3 + NaCl ((   eq \s\do12(\s(NaHCO3 + NH4Cl,Sodium hydogen, carbnate.))  

Thus baking soda or NaHCO3 can be prepared by using 'A' or NH3.
eq \o((,d) The compound 'A' of the stem is NH3 or ammonia. And it provides nutrients to the soil as the production of many fertilizers including urea requires ammonia. 

Urea is produced by heating liquid carbon dioxide and ammonia mixture at 130 ( 150(C


CO2 + 2NH3 (( (NH)2 C = O + H2O.

Dissolved urea in soil is slowly dissociated to carbon dioxide and ammonia by the influence of urease enzyme. Ammonia dissolves in water and converts to ammonium hydroxide. Ammonium hydroxide dissociates partially to NH4+ and OH– ion in solution. Plants suck up NH4+ ion.


(NH2)2 C = O + H2O (( 2NH3 + CO2 


NH3 + H2O  ((((((( NH4OH (aq)


NH4OH + H2O (s) ((((((( NH4+ (aq) + OH– (aq) + H2O (l)

Thus, "A" compound or ammonia (NH3) provide nutrients to the soil for the plants. 
Answer to the question no. 8 
eq \o((,a) If a solid directly converts to gas on heating and the gas directly converts to solid on cooling, this phenomenon is called sublimation. 
eq \o((,b) Molecular mass of NH3 = (14 + 3 ( 1) = 17 

So,1 mole NH3 = 17g NH3
Again, The volume of 1 mole NH3
at S.T.P is 22.4 Litre. 

So, volume of 17 g NH3 at STP is 22.4 litres 

( Volume of 1 g NH3 of STP is =   eq \f(22.4,17)  litre = 1.3176 Litre. 

Therefore, volume of 1g NH3 at S.T.P is 1.3176 Litre 

eq \o((,c) From the stem, 

The atomic number of the given element 'A' is 13.

So, the electronic configuration of A is (

1s2 


2s2 2p6 


3s2 3p1 

The electrons of 'A' are configured in three energy levels. So, it lies in period 3. 'A' has 3 electrons in its outermost shell. 

And in case of elements who have electron arrangement in two to three energy levels. If the outermost energy level contains more than two electrons, then the group number can be determined by adding ten (10) with the number of electron present in the outermost energy level. 

So, group number of 'A' is = (10 + 3) = 13 

Therefore, 'A; lies in period 3 and group 13 of the periodic table. 
eq \o((,d) The given elements of the stem are 13A, B, C, D which lies in the same period. The atomic number of B, C, D are 14, 15 and 16 respectively.

In a period of periodic table atomic radius decreases from left to right. Because, in a period all the outermost electrons revolving around nucleus belong to same orbit. But with the increase of atomic number across the period, protons in nucleus increases and hence electro-static attraction force between proton and electron increases. And with the increase of attraction force, distance decreases. So, the atomic radius as well as size decreases along a period from left to right. 

Therefore the order of atomic size of the given elements is (
A > B > C > D.
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Answer to the question no. 1 
eq \o((,a) The Law of Octaves: Similarities in properties of every eighth elements are found by arranging the elements in the increasing order of their atomic mass. This is known as the “Law of Octaves” in periodic table.
eq \o((,b) The number of electrons in the outermost energy level or the number of unpaired electrons at the electronic configuration of an element is called the valency of that element.
The elements of group-18 in periodic table are called inert gas. As their outermost energy level is filled with sufficient electrons, they do not show any tendency to form compound by accepting, donating or by sharing electrons. That means, they remain inactive to form bonds or to take part in chemical reactions. That’s why the valency of these elements is considered zero.

eq \o((,c) Water is produced by combustion of methane in the following way:


CH4(g) ( 202(g) ( CO2(g) ( 2H2O(g) ( heat

Here, 4 C(H bonds are broken and 2 0 = 0 bonds are broken.

( Total energy absorbed for breaking the bonds


= (414 ( 4 ( 498 ( 2) kJ 

= 2652 kJ

( For producing H2O by complete combustion of l mole CH4, energy required = 2652 kJ

( To make complete combustion of 25 moles methane, energy required, 


= (25 ( 2652) kJ


= 66,300 kJ (Ans.)

eq \o((,d) From previous calculation, we get, energy required to break the bonds = 2652 kJ

Now, on the production side, 2 C = O bonds and 4 O ( H bonds are formed.

( Total energy evolved due to formation of bonds 

= (2 ( 843 ( 4 ( 464) kJ



= 3542 kJ
( Net energy produced = (2652 ( 3542) kJ = ( 890kJ

Since, energy is produced here, the reaction is exothermic.
Answer to the question no. 2 
eq \o((,a) There are two lone pair electrons present in H2O molecule.
eq \o((,b) Copper does not react with hydrochloric acid but react with diluted and concentrated nitric acid. The cause of this difference is the oxidation properties of nitric acid. Nitric acid produces atomic oxygen and react with metals in the following ways:
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Produced atomic oxygen in the reaction oxidizes the metals which are less active than copper or hydrogen produce metal oxides. 
eq \o((,c) Sodium carbonate (Na2CO3) reacts with hydrochloric acid (HCl) to produce sodium chloride (NaCl), also known as common salt. The reaction is as follows:

Na2CO3 ( 2HCl (( 2NaCl ( H2O ( CO2
   1 mole 
   2mole 
    2mole    1 mole 1 mole

So, 1 mole Na2CO3 reacts with 2 moles of HCl to produce 2 moles NaCl or common salt. 

Now, amount of Na2CO3 given = 39.75g

Molecular mass of Na2CO3 = (2 ( 23 ( 12 ( 16 ( 3) = 106

( No. of mole of Na2CO3 =  eq \f(39.75,106) = 0.375 mole.

And, amount of HCl given = 30g

Molecular mass of HCl = (1 ( 35.5) = 36.5

( No. of mole of HCl =  eq \f(30,36.5) = 0.82 mole

Here, required amount of HCl = 2 ( 0.375 = 0.75 mole.

So, Na2CO3 is the limiting reagent here.

( Amount of NaCl produced = (2 ( 0.375) mol= 0.75 mol.

The molecular mass of NaCl = (23 ( 35.5) = 58.5

( Amount of NaCl or common Salt 
= (0.75 ( 58.5)g 


= 43.875g (Ans.)
eq \o((,d) The reaction representing the stem is (
Na2CO3 ( 2HCl (( 2NaCl ( H2O ( CO2
1mole 
2mol 
2mol 
1mole 
1mole

So from 1 mole Na2CO3, 1mole CO2 is produced.

Here, amount of Na2CO3 = 39.75g

Molecular mass of Na2CO3 = (2 ( 23 ( 12 ( 16 ( 3) = 106

( No. of mole of Na2CO3 =  eq \f(39.75,106) = 0.375 mole.

Again, CaCO3 decomposes to CaO and CO2 on heating.

CaCO3  eq \o((,(() CaO ( CO2
1mole 
1mole 
1mole

So, 1 mole CO2 is produced from 1 mole CaCO3.

So, to produce 0.375 mole of CO2, 0.375 mole CaCO3 is needed.

The molecular mass of CaCO3 = (40 ( 12 ( 16 ( 3) = 100

( The amount of CaCO3 required = (0.375 ( 100) = 37.5g

Ans: 37.5g.
Answer to the question no. 3
eq \o((,a) A water molecule is ‘V’ shaped. Because the 2 lone electron pairs of oxygen exerts a little extra repulsion on the two bonding hydrogen atoms.
eq \o((,b) b) In the process of extraction of metal, metal ion is reduced. Because here metal ion is accepting electron. And acceptance of electron is called reduction. In general, metal ions accepts necessary number of electrons and get reduced to free metals. The reaction is as follows:


Mn+ + ne-  =  M   [Reduction reaction ]

 So, metal extraction is a reduction process. 
eq \o((,c) The reaction given in the stem is as follows:


CH3CH2OH  eq \o(H2SO4,(((() X ( H2O

When ethanol is dehydrated by sulphuric acid, ethene is produce. So, the compound 'x' is ethene. The presence of unsaturation in 'x' or ethene can be confirmed by its reaction with bromine water.


H2C = CH2 ( Br2 (( BrH2C ( CH2Br

Ethene reacts with orange-reddish coloured bromine water and produce 1, 2 - dibromoethane. As a result, the colour of the bromine water disappears.

Thus the presence of unsaturation in 'x' or ethene can be confirmed. 
eq \o((,d) The 'X' compound of the stem is ethen as CH3CH2OH is dehydrated by H2SO4 to produce ethene.

It is also possible to produce CH3CH2OH from ethene or 'X'.

Ethen reacts with H2O in presence of H2SO4 to produce ethanol.

H2C = CH2 ( H2O  eq \o(H2SO4,(((() CH3 ( CH2OH
The total reaction happens in the following ways −

H2C = CH2 + H2SO4 (( CH3 − CH3 − SO4H.
CH3 ( CH2 ( SO4H ( H2O (( CH3 ( CH2 ( OH ( H2SO4.

Thus H2SO4 helps the addition reaction of C2H4 and H2O to produce C2H5OH or ethanol.

Therefore, it is possible to produce the reactant or CH3CH2OH from 'X' or ethene (C2H4).
Answer to the question no. 4
eq \o((,a) The chemical name of bleaching powder is Calcium hypochlorite (Ca(OCl)Cl).
eq \o((,b) Compounds having some particular characteristics are called aromatic compounds. Aromatic compounds are generally 5, 6 or 7 numbered co-planer cyclic compounds. It has alternative double bond that means there is a carbon-carbon single bond and a carbon-carbon double bond in the aromatic compounds.

Benzene is a 6 –carbon co-planer cyclic compound. And It has alternative double bond too. So benzene is an aromatic compound.
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Fig: Benzene

eq \o((,c) Two elements of the 3rd period of the periodic table having group number 2 and 17 are magnesium (Mg) and chlorine (Cl) respectively.

When the magnesium and chlorine atoms come closer, magnesium atom donates one electron to each of the two chlorine atoms and chlorine atoms accept that electron. Thus, the atoms turn to Mg2( and Cl( ions respectively.


In this way they gain the electronic configuration of inert gases and become stable.

	Mg2(
2, 8
	
Cl(
2, 8, 8


Then the oppositely charged ion combines by electrostatic force of attraction which is also called ionic bond. Thus ionic bond is formed between Mg and Cl to produce MgCl2
eq \o((,d) The elements described in the stem are Mg and Cl respectively and they produce Mgcl2 reacting with each other.

MgCl2 is an ionic compound. Most of the ionic compounds including MgCl2 dissolve in water. After bondformation in water molecule, both nucleuses attract the shared electron pair between atoms. The ability of this attraction is higher in oxygen than in hydrogen. Due to the attraction the shared electron pair are transferred toward oxygen atom. That is why there arises partial negative charge on oxygen atom and partial positive charge on hydrogen atom. Ionic compounds like MgCl2 have positive and negative ends. The positive and of MgCl2 is attracted by the negative oxygen and the negative end is attracted by the positive hydrogen end of water.

Therefore, the product compound or MgCl2 is soluble in water.
Answer to the question no. 5
eq \o((,a) Paraffin means affinity less. Alkanes generally do not take part in chemical reactions as they are formed by strong covalent bond of carbon-carbon and carbon-hydrogen. That’s why these are called paraffin.
eq \o((,b) When candle burns, the three states of matter are observed together. When wax starts to melt, the thread of candle absorbs it. Wax turns to gaseous state at the top of the thread. We call it wax-vapour. Then it burns in presence of air. The candle keeps burning, as long as the thread exists. This change in state is a physical change. 
As the wax is a hydrocarbon i.e. an organic compound, carbon-dioxide and water vapour is produced from the burning of wax in presence of sufficient air which is a chemical change.
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So, both physical and chemical changes occur when a candle is burning.

eq \o((,c) The reactions of the stem are completed below:

i) 2Ca ( O2 ( 2 CaO

ii) CaO ( H2O ( Ca(OH)2
iii) Ca(OH)2 ( Cl2  eq \o(40(C,((() Ca(OCl)Cl + H2O

So, the compounds "X", 'Y' and 'Z' are CaO, Ca(OH)2 and Ca(OCl)Cl respectively.

The compound 'Y' Or Ca(OH)2 is basic in nature. There are some reasons behind it. These are explained below:

i) 
It turns red litmus paper to blue. So it is a base

ii) 
It reacts with acid and neutralizes acid to produce salt and water.


Ca(OH)2 ( 2HCl (( CaCl2 ( 2H2O

iii) 
It gives OH− ion in solution.

So, compound 'Y' or Ca(OH)2 is basic in nature.

eq \o((,d) The compound 'Z' of the stem is Ca(OCl)Cl which is also known as bleaching power. The spot removing mechanisms of bleaching powder is described below:

Bleaching powder reacts with atmospheric carbon dioxide and mater and produce hypochlorus acid. Hypochlorous acid dissociates instantly and produces active oxygen. This active oxygen removes the spots by oxidation reaction.

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

2HClO (( 2HCl ( 2[O]
Active oxygen and HCl react and produce water and active chlorine.


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

This active chlorine removes spots by oxidation. In this way Ca(OCl)Cl removes spots. 
Answer to the question no. 6
eq \o((,a) If a substance made of iron is exposed in open air, the iron undergoes reaction with oxygen and water vapour. Iron reacts with water vapour and produces iron oxide which called rust. As a result, metallic iron becomes corrode. Chemical formula of rust is Fe2CO3.nH2O.
eq \o((,b) The number of electrons in the outermost energy level or the number of unpaired electrons at the electronic configuration of an element is called the valency of that element. In the case of metal atoms, the number of electron in the outermost energy level is the valency of the metal.

Both Na and K are group 1 element and have only one electron in their outermost shell. Hence they have the same valency which is 1.
eq \o((,c) The cell given in the stem is Daniel cell. In Daniel cell Cu|Cu2+(aq) metal/metal ion electrode is used as cathode and Zn|Zn2+(aq) metal/metal ion electrode is used as anode. Copper rod is dipped in copper sulphate solution as cathode in a container; in another container zinc rod is dipped in zinc sulphate solution as anode.   

 If the two electrodes of the given cell are connected with wire the following oxidation-reduction reaction will happen spontaneously:
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That is Zn anode oxidized by donating electron, dissolves as Zn2+ (aq) ion in solution. On the other hand Cu2+ (aq) ion of solution will settle on the cathode as metallic Cu (s), accepting electrons from cathode. In fact the produced electrons of anode
reach to cathode by wire and make electronic equilibrium. Thus, if two electrodes are connected with wire an electron flow will be created from anode to cathode. Electronic flow means current flow. In this way, Daniel cell works.
eq \o((,d) Necessity of a salt bridge in this process is discussed below:

 We saw that, Zn2+ (aq) ion is produced in anode and go to solution, on the other hand Cu2+(aq) ion of solution settle on cathode as Cu metal. Thus in anode container there is abundance of Zn2+ (aq) and in cathode container there is deficit of Cu2+ (aq) ion. We know that, any ion (negative or positive) can not exist freely. That is a positive ion can not be produced without the presence of a negative ion and vice-e-versa. So equivalent amount of anion (sulphate ion) will be required for the Zn2+ (aq) ion, produced in anode, on the other hand as a result of settling of Cu2+ (aq) ion as Cu on the cathode equivalent amount of negative ion (sulphate ion) will be free in solution. In fact, if the equilibrium does not exists between the ions of two containers, the reaction will not occur. 

So, if salt bridge is added salt bridge containing positive (K+) and negative (Cl-) ion will remove the imbalance of positive and negative ions in anode and cathode container.
Answer to the question no. 7 
eq \o((,a) The oxidation number of S in H2SO4 is +6.
eq \o((,b) NaHCO3 (baking powder) is mixed with the flour of cake and heated. On heating sodium hydrogen carbonate (NaHCO3) dissociates to sodium carbonate (Na2CO3), carbon dioxide (CO2) and water. Carbon dioxide escaped through blowing up the flour and hence the cake. The reaction is as follows:

2NaHCO3  ——(  Na2CO3 + CO2 + H2O
Thus NaHCO3 blows up cake.
eq \o((,c) The compound 'A' is composed of 92.31% carbon and 7.69% hydrogen.

Now we divide the percentage compositions of its elements by their respective atomic mass to find its emperical formula. 

For carbon,  eq \f(92.31,12) = 7.69

For hydrogen,  eq \f(7.69,1) = 7.69

( The ratio, carbon: Hydrogen = 7.69 : 7.69 =1 : 1

So, the emperical formula is CH.

The molecular mass of the compound is 52. 

Let, the molecular formula of A is (CH)n.

( (12 ( 1) n = 52

( 13n = 52

( n =  eq \f(52,13) = 4

Therefore, the molecular formula of 'A' is (CH)4 or C4H4.

eq \o((,d) The molecular mass of the given compound is 52.

( 52 g of the compound contains 6.02 ( 1023 molecules

( 1 g of the compound contains  eq \f(6.02 ( 1023,52) molecules

( 25g of the compound contains  eq \f(6.02 ( 1023 ( 25,52) 

= 2.894 ( 1023 molecules

Ans: 2.894 ( 1023 molecules. 
Answer to the question no. 8
eq \o((,a) The formula of cyclohexane is C6H12.

eq \o((,b) The  reaction no (i)  of the stem is :


N2 + 3H2 ( 2 NH3.

When two or more elements combine together to form new compound is called synthesis reaction. This reaction is a synthesis reaction as two elements hydrogen and nitrogen combine together to form a new compound ammonia in this reaction.
eq \o((,c) The reaction (iii) of the stem is (

H2s ( Cl2 = S ( HCl

We know that acceptance of electron is called reduction. In this reaction, chlorine atoms accept one electron and convert to Cl( ion.


Cl2 2e( (( 2Cl( [reduction]

As chlorine accepts electron in this reaction, chlorine got reduced here. 

eq \o((,d) The three reactions stated in the stem are us follows:

i) N2 ( 3H2 = 2NH3
ii) Ca(OH)2 ( 2HCl = CaCl2 ( 2H2O

iii) H2S ( Cl2 = S ( 2HCl.

In reaction (i) oxidation reduction takes place. The oxidation number of both the reactants is O. While the oxidation number of N and H are (3 and ( 1 respectively. So, reaction (i) is an oxidation ( reduction reaction. 


 eq \o(N2,() ( 3 eq \o(H2,() = 2 eq \o(N,−3 ) 

 eq \o(H3,+ 1)
Reaction (ii) is not an oxidation-reduction reaction. Because, the oxidation number of the atoms does not change in this reaction. It is actually a neutralization reaction as basic Ca(OH)2 reacts with HCl acid to produce salt CaCl2 and H2O.

Again reaction (iii) is an oxidation-reduction reaction. Because, acceptance and release of electrons taka place in this reaction too.


S2( ( 2e− (( S [oxidation]


 eq \f(Cl2 ( 2e− (( 2Cl( [reduction],S2( ( cl2 (( S ( 2Cl−             )  

Therefore, among the three reactions in the stem, in reaction (ii) oxidation-reduction does not occur. 
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Answer to the question no. 1 
eq \o((,a) Fusion : The nuclear reaction by which heavier nucleus can be formed by joining smaller nucleus is called fusion reaction. 
eq \o((,b) Soap are the molecules of long chained carbon. In solvent soaps or detergent dissociate into negatively charged soap and positively charged sodium ion. Negatively charged end of the soap or detergent is attracted by the water. This negative end of the soap is hydrophilic and the positive part is hydrophobic. This hydrophobic part dissolves in oil or grease. 

When stirred in water the separated grease molecules are surrounded by negative ions. So they want to keep themselves at maximum possible distance. This is the cleaning mechanism of soap. 

eq \o((,c) Saturated water solution of sodium chloride is called brine. Mainly chlorine gas is produced from the electrolysis of sodium chloride solution. Chlorine is commercially produced by electrolysis of sea water. In this case sea water is considered as sodium chloride solution because there is a huge amount of salt in sea water. For electrolysis dipping the anode and cathode in sodium chloride solution as usual, electricity is supplied. Mentionable that as a result of supplying electricity the anode and cathode reaction is slightly complex. As water is an electrolyte that is why when electricity is supplied to the sodium chloride solution oxidation reduction in water happen as well as sodium chloride. We will know detail about this in the next class. The main oxidation-reduction occurred in anode and cathode is discussed below.
Anode reaction : 2Cl-(aq) ( Cl2(g) + 2e-
Cathode reaction : 2H2O(l) + 2e- ( H2 (g) + 2OH-(aq)
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Overall reaction: 

2H2O(l) + 2Cl−(aq) ( H2(g) + Cl2(g) + 2OH−(aq)

In electrolysis of water sulphuric acid is added to convey current through the solution, in this case no such addition is required. Because sodium ion (Na+) and chloride ion (Cl−) present in solution acts as conveyer of electricity. On supply of electricity in anode chloride ion oxidized and form chlorine gas and electron. On the other hand in cathode water molecule on reduction converts to hydroxyl ion (OH−) and hydrogen gas.
eq \o((,d) Sodium has great affinity for mercury. So when mercury is used as cathode it forms a compound with the mercury called sodium amalgum (NaHg).Addition of water with this compound makes Caustic Soda (NaOH). 

Caustic soda (NaOH) is produced by the electrolysis of brine or concentrated solution of table salt (NaCl). In aqueous solution of sodium chloride (NaCl) there presence Na+, H+, Cl-, OH-. Among these Na+ and H+ are cations and Cl-, OH- are anions.
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Anode reaction:


4OH- – 4e- ( 2H2O + O2

Cl- – e- ( Cl

Cl + Cl ( Cl2
Cathode reaction (mercury):


Na+  +  e-  (  Na

Hg + Na ( Na-Hg

Na-Hg + H2O ( NaOH + H2 + Hg 
Answer to the question no. 2 
eq \o((,a) Molarity : Molarity is a regulation of expressing density. The number of mole dissolved in every litre of solution at a certain temperature is called the molarity of the solution. It is marked by “M”.
eq \o((,b) Addition reaction is a reaction in which a new compound is formed by combination of two or more elements or molecules. 

For example : Iron (II) chloride reacts with chlorine and forms iron (III) chloride. 


2FeCl2(aq) + Cl2(g) ( 2FeCl3(aq)

According to the old concept of oxidation and reduction, addition of electronegative element or negative part with any compound is called oxidation. As chlorine is an electronegative element it reacts with Iron(II) chloride to form Iron (III) chloride and oxidize Fe2+. In this reaction chlorine is reduced to chloride ion. 
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Reduction   


Fig: Redox reaction

( Addition reaction is a redox reaction. 
eq \o((,c) The compound ‘Z’ is ammonia the aqueous solution of ammonia is basic. The compound ammonia reacts with water to give all hydroxyl ion and it shows basic character. 

Ammonia reacts with water to form ammonium hydroxide (NH4OH). The ammonium hydroxide is basic in nature as it has hydroxyl ion in it. 

NH3(g) + H2O(l) ( NH4OH (aq)

NH4OH(aq) ( NH4+ + OH(
The ammonium ion NH4+ and hydroxyl ion (OH() reacts with acid to form salt and water as base does ( 

NH4OH(aq) + HCl(aq) ( NH4 Cl(aq) + H2O(l) 


                                salt

The red litmus is turned red by the ammonium hydroxide solution. So, do the bases. 

So we can come to the conclusions that the aqueous solution of ammonia. i.e. ammonium hydroxide (NH4OH) is basic in nature. 
eq \o((,d) The reaction stated in the stem is –

N2(gas) + 3Y(gas) ( 27(gas) + heat(KJ)

So heat is produced during the reaction and the reaction reaches equilibrium. So the reaction is exothermic. On exothermic reaction the effect of temperature is described below: 

Effect of temperature : 
The forward part of the reversible reaction is exothermic and the backward part is endothermic. If temperature rises, the equilibrium state of the reaction will be shifted to left side and will increase the concentration of the reactant. It means the effect of temperature rise will be minimized by increasing the endothermic reaction. 

Effect of pressure : In the stated reaction the number of moles on the reactant side is 4 and number of moles on the product  side is 2. So according to the principle, if pressure increases the equilibrium is shifted to the right side. That means pressure will decrease by increasing forward reaction and the effect of pressure increase will be minimized. The concentration of the products will also increase. 
Answer to the question no. 3 
eq \o((,a) Duet Rule : Atoms of different elements obtain electron configuration of 2 or in most cases 8 electrons at their outermost shell by exchanging and of electrons among themselves to form inert structure. Obtaining the arrangement of inert gas Helium (He) in this way is called the rule of duplet or duet.
eq \o((,b) Limitations of Bohr’s atomic model : The Bohr’s atom model  has some limitations. Such as —
1. 
Although Bohr’s atom model can explain the spectrum of hydrogen and atoms or ions like hydrogen containing one electron, but it cannot explain the spectrum on ions or atoms containing more than one electrons.
2. 
When electrons are transferred from one energy level to another energy level according to Bohr’s atom model there would be a single line in spectrum. But observing the spectrum of hydrogen or other ions with a sensitive apparatus it is seen that every line splits into several fine lines.
eq \o((,c) The burning of limestone (CaCO3) produce the following reaction ( 

CaCO3 ( CaO + CO2
( 1 mole of CaCO3 burns to produce 1 mole of CO2.

1 mole CaCO3 = 100g

1 mole CO2 = 44g

   44g of CO2 is produced by burning 100g CaCO3
( 1g of CO2 is produced by burning  eq \f(100,44) g CaCO3
( 25g of CO2 is produced by burning  eq \f(100 ( 25,44) g CaCO3




= 56.82g CaCO3
Ans: 56.82g limestone 
eq \o((,d) Decomposition type chemical reaction occurs in the crucible. 

The process in which a compound breaks into one is more elements or molecules is called decomposition reaction. 

In the stem it is stated that, after burning CaCO3  at first CaO is obtained. The CaO contains 1 calcium (Ca) atom and 1 oxygen (O2) atom. But in CaCO3 there are 1 calcium atom 1 carbon atom and 3 oxygen atoms. So, there will be 1 carbon atom and 2 oxygen atom more on the product side. So the 1 carbon (C) atom and 2 oxygen (O2) atom forms the carbon-di-oxide. (CO2) 

The reaction is ( 

CaCO3  eq \o(—(,()  CaO + CO2 

( CaCO3 decomposed into 2 compounds. 

Calcium oxide (CaO) and carbon-dioxide (CO2) by decomposition reaction. 
Answer to the question no. 4
eq \o((,a) Alkali : Oxides and hydroxides of metals which reacts with acids to produce salt and water, are called bases. Alkali is a special kind of base which is completely soluble in water. 
eq \o((,b) By hypothesis we mean the prediction of a result before the research is completed.
Anticipation or hypothesis of the expected result of research is an important step of investigation and research. If the results of an experiment can be predicted earlier, there will be no unnecessary curiosity about it and, as a result, proceeding on to the next step will be faster and easier. Moreover, predicting the results facilitates the planning of the project, that is, ideas for planning the next work are generated on the basis of the findings of a certain work.
eq \o((,c) The reactions stated in the stem are ( 

X + Cl2 ( 2Y

MgCO3 + 2Y(aq) ( Z + CO2 + H2O

The compound Y reacts with magnesium carbonate (MgCO3) to form ZCO2 and H2O. Usually acids reacts with carbonate salts to form CO2 and H2O. Therefore the reactant X must be hydrogen (H2) and Y is acid. 

S the reaction is. 

H2 + Cl2 ( 2HCl

MgCO3 + 2HCl(aq) ( MgCl2 + CO2 + H2O

So the compound Z is MgCl2. It is formed by ionic bond. Ionic bonds are formed by the formation of ion.  The positive ion or cation and negative ion or anion are formed by the exchanges of electron and held together to form ionic compound. 

The magnesium chloride (MgCl2) is formed by the formation of Mg2+ cation and Cl( anion. The reactions are quite simple. 


Mg ( Mg2+ + 2e(

Cl2 + 2e( ( 2Cl(

Mg + Cl2 = Mg2+ (2Cl()  = MgCl2 (By adding) 

The outer shell of magnesium contains two valence electrons. They release two electron to form the inert structure. Chlorine also requires 1 electron in its outermost shell to fulfill octet i.e. to attain inert structure. So, electrons released by the magnesium (Mg) are received by the chlorine (Cl2).
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Fig: Ionic bond formation of MgCl2
eq \o((,d) As we have discussed earlier the compound Y is hydrogen chloride (HCl) acid. Hydrogen chloride (HCl) is formed by the formation of covalent Bond. They share electrons among themselves to attain the inert structure. 
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Fig : Formation of HCl

Covalent compounds do not dissolve in water usually. But when they have polarity they dissolve in water. The hydrogen chloride (HCl) dissolves in water. 

After bond formation in hydrogen chloride (HCl) molecule, both molecules attract the shared electron between atoms.  The ability of this attraction is higher in chlorine than hydrogen due to the differences in electronegativity of substances. The ability of attraction of shared electron in covalent bond is called electro negativity. Due to the higher attraction capability the shared electron is transferred towards the chlorine atom. So, in hydrogen chloride (HCl), there arises partial negative charge on chlorine and partial positive charge on hydrogen atom. This phenomenon is called the polarity of covalent compounds. 

We can see that, polarity arises in hydrogen chloride (HCl). So it is a polar compound. 
Answer to the question no. 5
eq \o((,a) Effusion : The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion.
eq \o((,b) Hydration reaction: When one or more molecules of water join with ionic compounds during formation of crystal lattice. This reaction is called hydration reaction. Water molecule that joins with ionic compounds is called lattice water or hydrated water. For the joining of water molecules this reaction is named so. This reaction is similar to addition reaction, but no electron transition occurs in this reaction like addition reaction.

CaCl2 + 6H2O ( CaCl2.6H2O


MgCl2 + 7H2O ( MgCl2.7H2O


CuSO4 + 5H2O ( CuSO4.5H2O

eq \o((,c) The compound ‘A’ is Ethane (CH3 ( CH3). Ethane reacts with HBr to produce Ethyl bromide. Ethyl bromide reacts with aqueous solution of sodium hydroxide (NaOH) and converts it into ethanol. The produced ethanol is oxidicied by strong oxidant (K2Cr2O7 and H2SO4) to produce aldehyde/Kethone firstly later on converts it into Ethnoic acid. 

The reactions are mentioned blow :

CH3 ( CH3 + Br2 ( CH3 ( CH2Br + HBr. 

CH3 ( CH2Br + NaOH(aq) ( CH3 ( CH2 ( OH + NaBr

CH3( CH2 (OH + [O] ( CH3 ( CHO

CH3( CHO + [O] ( CH3(COOH
eq \o((,d) The Compound "C" is alcohol. The diversified use of alcohol has made it the most usable substance in our life. The uses of alcohol are described below:
Preparation of Chemicals:

Methanol is a toxic chemical substance. Methanol is mainly used in the preparation of other chemical substances. In chemical industries ethanoic acid and aster of different organic acids are produced. Ethanol is mainly used as solvent in perfume, cosmetics and pharmaceutical industries. Pharmaceutical graded ethanol is used in pharmaceutical industries and rectified spirit is used in homeopathic medicine. 96% aqueous solution of ethanol is known as rectified spirit.
As Organic Solvent:

Those substances which are not soluble in water are used by dissolving in ethanol. To create suitable environment for a reaction to occur, some reactants are dissolved in alcohol.
In Perfume Industry:

 Ethanol is widely used in perfume industry. Ethanol is made free from odour before using in perfume. Except pharmaceuticals and food industries, rectified spirit before using in other industries is mixed with little amount of methanol to make it toxic. This is called methyleted spirit. 
In Furniture Preparation:

Alcohol is used to burnish the wood and metallic furniture.

As a Fuel: 

Now in Brazil ethanol is used in motor engine as fuel instead of fossil fuel. Gasohol is one kind of fuel where 10-20% ethanol is mixed with petrol.

CH3CH2OH(l) + 9/2 O2(g) = 2CO2 (g) + 6H2O(g) + heat energy
If we use ethanol as fuel, the demand on fossil fuel will be decreased. On the other hand, environment can be kept pollution free.
Answer to the question no. 6
eq \o((,a) Electroplating: The process of coating a metal with another inert metal by electrolysis to prevent corrosion by the reaction with air or other elements as well, is called the electroplating.
eq \o((,b) Nylon is prepared by condensation polymerization. The method of polymerization where innumerable molecule of more than one different reactant and linked together is called condensation polymerization. Commonly used condensation polymer is nylon. Innumerable dicarboxylic acid and diamine link together at high temperature and pressure in presence of catalyst and produce nylon.
nHOOC-(CH2)4-COOH  +  nH2N-(CH2)6-NH2  —( 
 {-OC-(CH2)4-CONH-(CH2)6-NH-}n + 2nH2O
eq \o((,c) The relative atomic mass of element


=  eq \f(mass of one atom of element,\f(1,12)th of mass of carbon-12) 

=  eq \f(2.66 ( 10(23,1.66 ( 10(24) 

= 16.02


( 16. 

The molecular formula is A2. Therefore 2 atoms are combined together to form the compound. 

( The relative molecular mass = (16 ( 2)g = 32. 

Ans: 32
eq \o((,d) We know that, the molecular mass of ‘A’ is 32g and atomic mass is 16. So the element is Oxygen (O2). 

Electronic configuration is the basis of periodic table.  That is why the electronic configuration of oxygen is mentioned below: 


O(8) = 1s2 2s2 2p4 

In an element the number of energy levels where electrons are configured, is t he period number of the element. 

In case of Oxygen, it is configured by 2 energy levels. So the position of Oxygen (O2) is in period-2 of periodic table. 

Other than some exceptions, the number of electrons at the outermost energy level may be called the group number of an element in a certain period. In case of period-2 and period-3 i.e. the elements that have electrons configured in two or three energy levels, elements that have 3 electrons in outermost energy level is placed in group 13. Because in case of period-2 and period-3 there is no element present in Group-3 to Group-12. So in case of elements that have electronic arrangement configured in two energy levels, then the group number can be determined by adding (10) with the number of electron present in outermost energy level. 

So Oxygen (O2) has 6 electrons in its outermost shell. So the Group no is determined by adding 10 with 6.  The Group number is (10 +6) = 16. 

Therefore, the element 'A' (oxygen) is located in period-2 and Group-16 at periodic table. 
Answer to the question no. 7
eq \o((,a) Thermoplastic: One type of synthetic polymer form long thin crossed linked chain. In this type of polymer chain strong bonds form between the carbon, but their remains a weak attraction force among the neighbouring chains. These chains are able to cross over one another. As a result these polymers can be easily expanded, curved and melted on heating. These polymers are called thermoplastic.
Examples- Polyethylene, polypropylene, PVC etc.
eq \o((,b) Organic acids are weak compare to inorganic acids. Having the capability of destroying bacteria organic acids are used as food preservative. 6-10% aqueous solution of ethanoic acid known as vinegar. Vinegar is strong acid (acetic acid) and it lowers pH of jarred food materials when added for pickling. Very few bacteria can grow in low pH, hence vinegar helps in preservation. Being an acid, it has capability of killing and destroying bacteria. So, it is used as food preservatives.

eq \o((,c) From the given characteristics in the stem it is clear that the nonmetal 'Y' is Sulphur(S).
As it is found free in nature, it is extracted directly from the mine. Sulphur mine remain at deep inside the earth. To extract from mine three one centred tube is inserted into the depth of sulphur layer. Steam of 180oC temperature is passed through the outer most tube. Melting point of sulphur is 119°C, so it melts when comes to the contact of steams. Hot air is passed at high pressure through the centre tube. Sulphur comes out through the middle tube due to the effect of pressure. This is called frush process.
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eq \o((,d) Sulphur-dioxide is a very stable compound. Sulphur di oxide is produced by burning sulphur in presence of air-

S(s) + O2(g) ( SO2(g) 
In normal condition sulphur-di-oxide is not oxidized by atmospheric oxygen. In contact chamber sulphur-di-oxide is oxidized to sulphur trioxide by oxygen at 400-450°C temperature in presence of granular platinum or vanadium pent oxide as catalyst.
2SO2 (g) + O2(g)   =   2SO3(g); Δ H = -197 kjmol-1

(440-5000C, Pt/V2O5)

It is a reversible reaction. Production of sulphur tri oxide can be increased by adopting Le Chatelier’s Principle. So, when heat of reaction is high, yield is high. Here 450°c is optimum temperature. In this temperature, economically feasible amount of sulphur tri oxide is produced. In this reaction number of molecules in right is less than the left. Though high pressure is feasible for this reaction, but the reaction is carried out at normal atmospheric pressure. Almost 96% sulphur dioxide and oxygen convert to sulphur tri oxide. Heat of reaction of forward reaction makes hot the reactant gas.  Thus, heat energy i.e. money is saved. When water is added to sulphur tri oxide sulphuric acid is produced. But here is a problem that, a mist of fine drop of dilute sulphuric acid is formed by joining sulphur tri oxide with moisture of atmosphere, which is very difficult to condensed.
SO3 (g) + H2O(l)  —(  H2SO4(l)
So SO3 is absorbed in 98% H2SO4 forming a fuming sulphuric acid. Fuming sulphuric acid is called oleum. Oleum is mixed with water to make necessary dilution.
H2SO4(l) +SO3(g)  —(  H2S2O7 (l)
Sulphuric acid is a dense oily liquid which is miscible with water in all proportions. When water is added to sulphuric acid it forms heat and blast. That is why sulphuric acid is added to water drop wise with stirring to make dilute. When dilution container becomes very hot the addition of acid is stopped when it becomes cold again acid is added. If the dilution container is kept in a water bath it will remain cool.
H2S2O7 (l) + H2O(l) —( 2H2SO4(l)

Sulphuric acid take part in reaction as acid, oxidant and dehydrating agent.

Answer to the question no. 8
eq \o((,a) The electronic configuration of scandium is 

Sc(21) = 1s22s22p63s23p63d14s2
eq \o((,b) Every metal atom has lesser number of electrons at their outermost energy level. Due to their distant positions from the nucleus the electrons of these elements have less electron attraction compared to the other elements of the same period of the periodic table. So in metal lattice these electrons come out of the orbit and moves freely in the whole metal pieces. The disrupted electrons may not belong to any certain atom. Rather they belong to the whole metal pieces.
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eq \o((,c) Substance A has pH value less than 7. So it is a strong acid.

Metals above the hydrogen in the reactivity series reacts with diluted acids to produce salt and hydrogen. 

Metal + disluted acid ( Salt + Hydrogen. 

As the acids contain hydronium ion (H+) the reaction can be expressed as the following ionic equation. 

Mg(s) + 2H+ (aq) —( Mg2+ (aq) + H2(g)

Metallic hydroxides such as Sodium hydroxide (NaOH) are base. They reacts with acids to produce salt and water. In this reaction characteristic properties of both acid and base are abolished. This reaction is called neutralization reaction. 

Acid + metal hydroxide —( salt + water.

For example : Hydrochloric acid (HCl) reacts with Sodium Hydroxide (NaOH) to produce sodium chloride (NaCl) salt and water. 

HCl(aq) + NaOH(aq) —( NaCl(aq) + H2O(l)
eq \o((,d) In Gastric pain: Acid is produced in stomach in need of digestion. Excess acid in stomach creates irritation. That's what we call Gastric pain sometimes. 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.
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 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.
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Answer to the question no. 1 
eq \o((,a) A nuclear reaction is a process in which the nucleus of an atom is changed by being split apart or joined with the nucleus of another atom.  

eq \o((,b) In graphite the layers slide over each other easily because there are only weak forces between them, making it slippery. Graphite contains delocalised electrons. These electrons can move through the graphite, carrying charge from place to place and allowing graphite to conduct electricity.  

eq \o((,c) In figure -A there is a solution of 100ml solution of 10g KOH and in figure B there is a solution-100ml solution of 10mg HCl. Between them KOH is more concentrated than ACl. We know, if atomic mass of a compound is high, its concentration will also be high in rate. Here, the atomic mass of KOH is 56.1 g/mol and the atomic mass of HCl is 25.6g/mol. So, it remains that the atomic mass of KOH is higher than HCl. So, KOH is more concentrated than HCl. 
eq \o((,d) From 'C' we sec that Fig-A indicates a solution of KOH and figure-B indicates solution of HCl. In a word limiting reagent is the reactant which limits the progress of a chemical reaction. If we complete the reaction between KOH and HCl, We get,

KOH + HCl ( KCl + H2O 

We have a 1:1 mole ratio between HCl and KOH which means that a complete neutralization requires equal number of moles of each reactant. So, we have enough moles of strong base to completely neutralize the strong acid. So, the answer to this question is that neither HCl, nor KOH acts as a limiting reagent.  
Answer to the question no. 2 
eq \o((,a) Gasohol is a mixture of gasoline and ethyl alcohol used as fuel in internal combustion engines. 

eq \o((,b) Bleaching power reacts with atmospheric carbon dioxide and water to 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]

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

eq \o((,c) 'P' gas of the stem is ethene which is an alkene. Ethene gas is more reactive and shows polymer reaction. These are explained below-

Alkene are flameable like alkane and exist in gaseous liquid and soild state. Because of their significant chemical properties they are used in petrochemical industries. Because of the presence of carbon-carbon double bond in ethene molecule, they are chemically very reactive. Because the first bond of the double bond strong enough but the second one is comparatively weak. 

Again, at high temperature (200oC) and high pressure, (1000atm) innumerable ethene molecules link together and form a large molecule known as polymer and the reaction is known as polymerization. All plastic materials and synthetic fibres are prepared by this reaction. 

nH2C = CH2  eq \f(2000C, 1000atm) ( [–H2C – CH2−]n 
eq \o((,d) In the stem 'M' is known as methanol and 'P' is known as ethene. Differences between methanol and ethene gas are given below-

(i) 
Methanol is a chemical with an -OH group while ethene is chemical that contains two carbons double bonded to each other. 

(ii) 
Methanol is the simplest alcohol, while ethene is the simplest alkene. 

(iii) 
Methanol is a toxic chemical substance but ethene is not as toxic as methanol. 

(iv) Methanol is mainly used in the preparation of other chemical substances, while ethene is widely used in plastic production.  
Answer to the question no. 3
eq \o((,a) Fossil fuel is a natural fuel such as coal or gas, formed in the geological pest from the remains of living organisms.  

eq \o((,b) When candle burns, the three states of matter are observed together. When wax starts to melt, the thread of candle absorbs it and wax turns to gaseous state at the top of the thread. We called it wax vapour then it burns in presence of air. The candle keeps burning, as long as the thread exists. As the wax is hydrocarbon i.e. an organic compound, carbon dioxide and water vapour is produced from the burning of wax in presence of sufficient air. 

wax + O2 ( CO2 + H2O + Heat + Light

eq \o((,c) 'A' element is Hydrogen, and 'B' element is nitrogen. Bond formation between hydrogen and nitrogen is given below-

NH3, commonly referred to as amonia, has a polar covalent bond. This means that the valence electrons in the bond are shared between the elements but are attracted unequally between them. The electro negativity of nitrogen is higher than that of hydrogen . Therefore, when the two elements form a molecule by sharing electropairs, the electrons tend to be attached more strongly towards the nitrogen side than to the hydrogen side. Hence, the molecule has polar covalent bond.     
eq \o((,d) Here, A is Hydrogen, B is nitrogen and C is chlorine. So, BA3 means NH3 and Al means HCl. If wetted cotton by NH3 and HCl gas keeps into two end of a tube then white fumes are formed. This is explained below-

The compound HCl and as such is a hydrogen halide. At room temperature at a colorless gas, which forms white fumes of hydrochloric acid upon contact with atmospheric water vapour. Concentrated NH3 solution is placed on wetted cotton in one end of a tube and concentrated HCl acid on wetted cotton at the other. After about a minute the gases diffuse far enough to meet and a ring of solid ammonium chloride (NH4Cl) which is known, as white fumes are formed.    
Answer to the question no. 4
eq \o((,a) According to duplet rule, elements tend to combine with one another to attain the stable electronic configuration of the nearest inert gas.  

eq \o((,b) Acidic water is a good conductor of electricity. Pure water does not conduct electricity when acids are dissolved in water, they separate into different electrically charged atoms called ions and when water contains many ions, these ions make water a good conductor. 

eq \o((,c) In the stem X is Be or beryllium and Z is cl or chlorine. Reaction between Be and Cl is a redox reaction which is given below-

 According to the electronic concept of oxidation and reduction the process in which any substance loses one or more electrons is called oxidation. The substance which loses electrons is said to be oxidised. In the reaction between Be and Cl. Be is metal and Cl is non-metal. That means Be contains positive charges and Cl contains negative charges. So, in reaction Be gives electrons and forms Be2+. Again those electrons are received by Cl- and forms chlorine molecule. We knows redox reaction is a reaction in which one molecule leaves electrons and other molecule receives those electrons. So the reaction between Be and Cl is a redox reaction.   

eq \o((,d) In the stem compound formed by W & Z is NaCl and Y & Z is CCl4. Between them NaCl has higher melting point. This is analyzed below:

NaCl has high meliting point. There are strong electrostatic attractions between the positive and negative ions and it takes a lot of energy to overcome them. That is why it has a high melting point. On the other hand, CCl4 molecules are smaller and can get closer to one another which would lead to a larger contact area between molecules and therefore a larger intermolecular force. That is why it has low melting point. 

Answer to the question no. 5
eq \o((,a) Soaps are water soluble sodium or potassium salts of fatty acids. 

eq \o((,b) Electroplating is the process of plating one metal on to an other by hydrolysis, most commonly for decorative purposes or to prevent corrosion of the metal. There are also specific types of electroplating such as copper plating, silver plating, and chromium plating.  

eq \o((,c) 180 g D is needed for 1000ml 1M solution. 

So, Amount of D is needed for 250 ml 0.1M solution is 


=  eq \f(180 ( 250 ( 0.1, 1000) 

= 4.5g

eq \o((,d) In D compound 

Percentage of H is =  eq \f(0.45 ( 100, 6.75) g = 6.67g

Percentage of C is =  eq \f(2.7 ( 100,6.75) g = 40 g

Percentage of O is =  eq \f( 3.6 (100,6.75) g = 53.33g

( Percentage of yield of D compound is :

H = 6.67%; C = 40%; O = 53.33%

( Total mass = (40 + 6.67 + 53.33)% = 100%

Dividing element by their own atomic mass, we get, 

C = 40 ( 12 = 3.33

H = 6.67 ( 1 = 6.67

O = 55.33 ( 16 = 3.33

Now, Dividing them by 3.33 we get, 

C = 1; H = 2 ; O =1

( Empirical formula of D compound = CH2O

( Atomic mass of empirical formula of D compound is 

= (12 + 1 ( 2 + 16) = 30

( Atomic mass of D = 180

( Atomic formula of D compound = (CH2O)n
Here, 

    n =  eq \f(180,30) = 6 

( Atomic formula of D compound = (CH2O)6 = C6H12O6
( Compound D is glucose. 
Answer to the question no. 6
eq \o((,a) Le Chatelier's Principle: At the equilibrium of reversible reaction of any of the factors (temperature, pressure, concentration of reactant) is changed, the equilibrium position will shift in such a way that the effect of change of factor is relieved.  
eq \o((,b) There are positive hydorgen ions and negative hydroxyl ions in water molecule. The two ends of any compound join with the two positively charged parts of water and form new compound. This reaction is called hydrolysis reaction. 

eq \o((,c) A reaction in which the new compound is formed by a combination of two or more elements or molecules is called addition reaction, while in addition reaction, when two or more elements combine together to form a new compound is called synthesis. In the stem, reaction (i) is synthesis and addition because it matches with our definition. H2 and O2 both of them are elements. But in case of reaction that is just addition and not synthesis. Because these are compounds and not elements. So, the reaction (iii) is just an addition but not synthesis.     
eq \o((,d) In the stem, B is Na2O and C is NH4OH is used as glass cleaner. The main element of glass cleaner is ammonia (NH3). It is possible to synthesise NH3 from NH4OH in laboratory. So, NH4OH is used as glass cleaner. In laboratory. 

NH3 is produced by NH4OH with CaO or Ca(OH)2
2NH4OH + CaO ( 2NH3 + H2O + CaO

2 NH4OH + Ca(OH)2 ( 2NH3 + Ca(OH)2 + 2H2O
Answer to the question no. 7
eq \o((,a) A flux is a chemical cleaning against flowing agent or purifying agent. 

eq \o((,b) Batteries are made from different metal and non-metal ions. Zn rod and MnO2 are used to make dry cell. Zn and mercury oxide are used in a mercury cell. The above mentioned metals are heavy metals. In respect to chemical properties, such heavy metal and metal compounds used in battery are toxic and carcinogenic to human body. So, if we expose this battery on open air this toxic metal and metal compounds mix with soil and water and next they mix with soil and move to plants and corps. In this way, chemicals used in battery, destroy the balance of metallic substance of water and soil as well as the environment.  
eq \o((,c) 'M' compound mentioned in the stem is sodium chloride (NaCl). Electrolysis process of NaCl is explained below –

When electricity is supplied to the NaCl solution, a positive pole electrode (anode) and a negative pole electrode (cathode) are created. 

For this reason, the ion present in electrolytic solution are attracted to the electrode according to their charge that means the negative charge ion Cl attracts to the anode and the positive ion Na+ attracts to the cathode. Cl ions release electron to anode (oxidation) and form new substance. On the other hand, positive charge Na+ ion accepts electron form cathode (reduction) and forms new compound. In this way, in an electrolytic cell the produced electron in anode by the oxidation reaction pass through the cell to the cathode to meet the demand of electron for reduction reaction. 
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eq \o((,d) The gas 'L' mentioned in the stem is NH4OH or ammonium hydroxide. It is possible to differentiate between ferrous and ferric ion by using NH4OH. This is given below-

When a ferrous salt solution is treated with a solution of ammonium hydroxide, a greenish precipitate of ferrous hydroxide is obtained. 


FeSO4 + 2NH4OH ( Fe (OH) + (NH4)2SO4
When a ferric salt solution is treated with a solution of ammonium hydroxide, a brown precipitate of ferric hydroxide is produce. 


Fe2 (SO4)3 + 6NH4OH ( 2Fe (OH)3 + 3 (NH4)2SO4
Answer to the question no. 8
eq \o((,a) The greenhouse effect is the process by which radiation from a planet's atmosphere warms the planet's surface to temperature above what it would be without its atmosphere. 

eq \o((,b) Irritating of eyes happends during slicing onion. Because at the time of slicing onions, sulphur dioxide (SO2) is produced by dissociating this compound and comes in contact of eyes and forms sulphurous acid (H2SO3) reacting with eye water and irritate eyes.  

eq \o((,c) From the stem, we get X is potassium (K), Y is fluorine (F) and Z is sulphur(S). According to periodic law we know, if we move down an element group (column), the size of atoms increases. This is because each atom further down the cloumn has more protons and neutrons and also gains an additional electron energy shell. According to this rule, sulphur is bigger than flourine and potassium is bigger than sulphur. That means the serial is. 

K > S> F
eq \o((,d) When water is added to sulphur trioxide, sulphuric acid is produced. But here is a problem that, a mist of fine drop of dilute sulphuric acid is formed by joining sulphur trioxide with moisture of atmosphere, which is very difficult to condense. 

SO3 (g) + H2O(l) ( H2SO4 (l)  

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

H2SO4(l)  + SO3 (g) (H2S2O7(l) 
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Answer to the question no. 1 
eq \o((,a) Electrolytic conductor: If electricity passes through the ions of a solution, it is called an electrolytic conductor, such as a solution of a salt and an acid, a solution of an alkali and a salt etc.

eq \o((,b) An electrode is a metal whose surface serves as the location where oxidation-reduction equilibrium is established between the metal and what is present in the solution. The electrode can either be an anode or a cathode. An anode receives electrons from the electrolytic mixture, thus becoming oxidised. The electrode only works as an electron conveyer and does not take part in any reaction.

eq \o((,c) Given,

E( A(/A = .8v

E( B(/B = .34v

E(A(/A> E( B(/B, So, E( A(/A will be in reduction side,

Therefore, 

E(cell = E(A(/A ( E(B/B(

= E(A(/A ( E(B(/B


= 0.80 ( 0.34


= 0.46V
eq \o((,d) If we construct the cell, it will look like the following figure:
Here, electric potential of the element A is 0.80V which is greater than that of the element B (0.34V). So, A( (aq) ion will be produced in anode and go to solution, and B((aq) ion of solution settle on cathode as B metal. A positive ion cannot be produced without the presence of negative ion and vice versa.

So, equivalent amount of anion (nitrate) will be required for the A((aq) ion. On the other hand, as a result of setting of B((aq) ion as B on the cathode, equivalent amount of negative ion (nitrate) will be freed in the solution. The salt bridge containing negative and positive ion will remove the imbalance of positive and negative ions anode and cathode container. 
Answer to the question no. 2 
eq \o((,a) Lattice energy or lattice enthalpy, is the energy required to break apart an ionic solid and convert its component atoms into gaseous ions.

eq \o((,b) On heating Pb(NO3)2, NO2 gas is evolved, which forms N2O4 upon cooling
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eq \o((,c) CaCO3 (( CaO ( CO2

(1mole) 
(1mole) (1mole)


CO2 ( NaOH ( (( Na2CO3 ( H2O

(1mole) (1mole) 
      (1mole)

1mole CaCO3 breaks and produces 

1mole of CO2 and fact CO2 produces

1mole of Na2CO3 by reacting with

1mole of NaOH
Molecular mass of CaCO3 is (40 ( 12 ( 16 ( 3) = 100gm

Therefore  eq \f(20,100) or  eq \f(1,5) mole CaCO3 breaks, 

means,  eq \f(1,5) mole CO2 needs to react with  eq \f(1,5)  mole of NaOH.

molecular mass of NaOH is (23 ( 16 + 1) or 40gm.

( required amount of NaOH is  eq \b(\f(1,5) ( 40) or 8gm
eq \o((,d) For first reaction 1 mole nitrogen reach with 1 mole oxygen to produce nitric oxide. So, there is no limiting reagent.

In second reaction, the actual reaction is 2Zn ( O2 ( 2ZnO.

But only 1 zinc atom is present. So zinc is the limiting reagent in this reaction

In third reaction, the actual reaction is 2Pb ( O2 ( 2Pbo.

So, 2 lead atoms are require to react with oxygen (O2) molecule. But only 1 leac atom is present. Therefore, Lead (Pb) is the limiting reagent in the reaction.

The fourth reaction is CaCO3 ( CaO ( CO2
There is only one reactant. So, the concept of limiting reagent is not applicable here.

The actual reaction after balancing is 


CO2 ( 2NaOH ( Na2CO3 ( H2O
So, 2 sodium hydroxide (NaOH) molecules are required to react with 1 carbon dioxide molecule. But only 1 molecule is present. So, sodium hydroxide (NaOH) is the limiting reagent in this reaction.

Answer to the question no. 3
eq \o((,a) A kind of radiation including visible light, radio waves, gamma rays, and X-rays, in which electric and magnetic fields vary simultaneously is known as electromagnetic radiation.

eq \o((,b) The heat or enthalpy of solution is the enthalpy change associated with the dissolution of a substance in a solvent at constant pressure, resulting in an infinite dilution. The enthalpy of solution is most often expressed in kJ/mol at constant temperature.
eq \o((,c) Here, the reaction is:


C6H6 (  eq \f(15,2) O2 ( 6CO2 ( 3H2O ( heat 
Here, 6 C(C resonance bond breaks and 6. C(H bond breaks. 

Total energy absorbed for breaking the bonds 


= (6 ( 518 ( 6 ( 414 ( 7.5 ( 498) kJ


= 9327 kJ

Here, 12 C = O bond forms and 3 ( 2 O(H bond forms.

Total energy released for forming the bonds 

= (12 ( 799 ( 6 ( 464) kJ


= 12372kJ

( Heat evolved, (H
= (9327 ( 12372) kJ 

= (3045 kJ (Ans.)
eq \o((,d) The reaction stated in the stem 


C6H6 (  eq \f(15,2) O2 ( 6CO2 ( 3H2O

So in the previous answer (c) we have calculated the heat of energy. We have seen that, heat has been produced during the combustion process. The combustion has lead towards production of 3045 kJ energy.

The produced heat is utilized to produce electricity. By producing heat we can run heat engine to run turbine. So the turbine produces electricity. We know that, electricity is flow of electron. The stated reaction in the stem does not show any transfer of electrons. The reactions where visible transfer of electrons takes place, electricity is produced directly from that reaction. 

When benzene is burnt in presence of oxygen (O2) it catches fire. The produced fire creates light. This light is the energy evolved during the breaking of C(H bond in benzene. 

This is how light, electricity and heat is produced from the chemical energy. 
Answer to the question no. 4
eq \o((,a) Oleum: SO3 is absorbed in H2SO4 forming a fuming sulpuric acid. Fuming sulphric acid is called oleum.


H2SO4(l) ( SO3(g) (( H2S2O7 (l)

eq \o((,b) At first simple sugar is collected from nature. Sugar is available in sugarcane, rice, wheat, potato and corn. The simple sugar is converted into glucose by a special enzyme called invertase.


C12H22O11 ( H2O  eq \o(((((,Invertase)  2C6H12O6
Then the glucose is kept under the influence of special enzyme to produce ethanol, carbon-dioxide and energy. 


C6H12O6  eq \o(((((,enzyme) 2C2H5OH ( 2CO2 ( energy.

eq \o((,c) The compound A is ethyne. The ethyne reacts with hydrogen (H2) to produce ethene. The temperature is kept at 150(C and in presence of Nickel (Ni) turnings. The reaction is (

H ( C ( C ( H  eq \o(H2,((((,Ni 150(c) H2 ( C = C ( H2
The ethene then reacts with the hydrogen bromide. The carbon-carbon double bond is broken to form ethyl bromide. The reaction is

H2 ( C = C ( H2 ( HBr (( H3 ( C ( CH2Br

Ethyl Bromide reacts with aqucous solution of sodium Hydroxide to produce Ethanol. The reaction is(
CH3 ( CH2Br ( NaOH(aq) (( CH3 ( CH2 ( OH ( NaBr.

This is how the compound 'C', i.e ethanol is produced. 
eq \o((,d) Ethanol is commercially used as an organic solvent or fuel.

Pharmaceutically graded ethanol is used in pharmaceutical industries, and rectified spirit is used in homeopathic medicine. A 96% aqueous solution of ethanol is known as rectified spirit. Those substances which are not soluble in water are used by dissolving them in ethanol. Ethanol is widely used in the perfume industry. Ethanol is made free from odour before being used in perfumes. Before using in other industries, rectified spirit is mixed with a small amount of methanol to make it toxic. This is called methylated spirit. It is not used in the pharmaceutical or food industries. However, it is used to burnish wood and metallic furniture.

At present, we have a scarcity of fuel in the world. But ethanol can be used as an alternative fuel. In Brazil, ethanol is used instead of fossil fuels in motor engines. Gasohol is one kind of fuel where 10-20% ethanol is mixed with petrol.
CH3CH2OH(l) + 9/2O2 (g) = 2CO2 (g) + 6H2O(g) + heat energy  

This lowers the cost as well as demand of using petrol in car engines.

Answer to the question no. 5
eq \o((,a) Smelting is a metal extraction process in which an ore, usually mixed with purifying and/or heat generating substances such as limestone and coke, is heated at a high temperature in an enclosed furnace. After reduction, the lighter ore components, such as slag or tailing, rise to the top and float on the molten metal.

eq \o((,b) A boron atom only has 3 electrons in its outermost level, and there is no possibility of it reaching a noble gas structure by simply sharing of electrons. Boron forms a maximum number of bonds under these circumstances, and this is a perfectly valid structure.

B(5) : 1s2 2s2 2p1
There are 3 electrons in its outermost shell, and it is  not possible to accept 5 electrons or release 3 electrons by an atom of boron. So, boron does not form any particular type of bond.
eq \o((,c) We know that,

number of molecules in 1mol of a solution is 6.02 ( 1023.

In 1M, 1000 mL solution there exists 6.02 ( 1023 molecules

" .15M, 1000 mL 
" 
" 
" 
6.02 ( 1023 ( 15

" .15M, 1 mL 
" 
" 
" 
 eq \f(6.02 ( 1023 ( 0.15,1000) 
" .15M, 250 mL 
" 
" 
" 
 eq \f(6.02 ( 1023 ( 0.15 ( 250,1000) 




= 2.2575 ( 1022 molecules

( 2.2575 ( 1022 molecules of Na2SO4 is present in pot B. 

eq \o((,d) Reaction (i) is


S ( O2 (( X

Here X is sulphur dioxide.


S ( O2 (( SO2

SO2 (  eq \f(1,2) O2 (( SO3
Therefore Y compound is SO3.

When Y, Passes through water Sulphuric acid is formed


SO3 ( H2O (( H2SO4
Here aqueous solution of H2SO4 acts as an acid Hydrogen of O

Sulphuric acid is replaced by metals.


H2SO4 + Na (( Na2SO4 ( H2
And reacts with base, to produce salt and water 


H2SO4 ( KOH (( K2SO4 ( H2O

Dilute H2SO4 acts as acid only. But concentrated H2SO4 acts as both acid and oxidizing agent.

H2SO4 ——( H2O + SO2 + [ O ]


(Concentrated)

(Nascent oxygen)
This oxygen can react with the metals equivalent to copper or lower reactive than copper. 


H2SO4 (conc)  + Cu ——( CuSo4 + SO2 + H2O
Here it acts as oxidising agent.

It is a dehydrating agent also, when it drops upon skin, the skin turns black. The black colour is the colour of the carbon. All Animal constituents are made of H, C and O. And H, O makes water, so, Carbon becomes residue,

C12H22O11 ( H2SO4(conc) ——( 12C ( H2SO4.11H2O
Answer to the question no. 6
eq \o((,a) Al2O3.2H2O is called Bauxite.

eq \o((,b) There is a type of polymer, in which, carbon atoms in the chain are attached by covalent bonds, and at the same time the carbon atoms of one chain is attached strongly by hydrogen bonds with the carbon atoms of the neighbouring chain. This type of polymer is a thermosetting polymer. Thermosetting polymers are harder and less soft than thermoplastic polymers. On heating, instead of melting, they turn to coal. At this stage, if the cross-links between the carbon chain breaks, the polymer dissociates. Thermosetting plastics are melted and shaped once; normally, it is done by compression molding. Examples include bakelite, fibre glass, synthetic resin and epoxy glue.
eq \o((,c) The element Y is sulphur. Sulphur can be extracted from underground mines commercially. The process is described below: 

As it is found free in nature, it is extracted directly from the mine. Sulfur mines are located deep inside the Earth. To extract sulphur from these mines, three one-centered tubes are inserted into the depth of the sulfur layer. Steam is passed through the outermost tube 180ºC temperature. The melting point of sulfur is 119ºC, so it melts when it comes into contact with steam. The hot air is passed at a high pressure through the central tube. Sulfur comes out through the middle tube due to the effect of pressure. This is called the Frasch process.
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eq \o((,d) Here, SO2 does not act as decolorizing agent since, it ca not produce any nascent oxygen. On the other hand, SO3 acts as decolorizing agent. It produces nascent oxygen which reacts with the colour of clothes and decolorizes it.


SO3 (((((( SO2 ( [O]

[O] ( coloured object ( decolorized object. 
The name of the element Y is Sulphur. Sulphur can be extracted from mine commercially. The process is described below: 

As it is found free in nature, it is extracted directly from the mine. Sulfur mine remain at deep inside the earth. To extract from mine three one centered tube is inserted into the depth of sulfur layer. Steam of 180oC temperature is passed through the outer most tube. Melting point of sulfur is 119oC, so it melts when comes to the contact of steams. Hot air is passed at high pressure through the centre tube. Sulfur comes out through the middle tube due to the effect of pressure. This is called Frasch process.
Answer to the question no. 7
eq \o((,a) Formula of bleaching powder is Ca(OCl) Cl. It is used for purifying water.

eq \o((,b) The substances which have attraction for water are hydrophilic substances.

And the substances, which don't have attraction for water are hydrophobic substances.

eq \o((,c) Hydrolysis and hydrogenation of fats and oils 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 is passed through a solution of caustic soda, the detergent called lauryl sulphonate detergent is produced. Bleaching materials, fiber brightening materials etc. are mixed with this detergent. Detergents are marketed in the form of powder, cereals, liquids or bars. The reactions are outlined below:
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eq \o((,d) Soap or detergents are the molecules of long chained carbon atoms. In a solvent, soaps or detergents dissociate into negatively charged soap or detergent ions and positively charged sodium ions. The negatively charged end of the soap or detergent is attracted by the water. This negative end of the detergent is known as the hydrophilic end. The other positive end of the detergent is known as the hydrophobic end. The hydrophobic end dissolves in oil or grease. When dirty clothes are dampened in water with soap and detergent, the hydrophobic end attracts the oily and greasy dirt of the clothes and dissolves in it. On the other hand, the hydrophilic part extends along the adjacent water layer. In this condition, if the clothes are rubbed or twisted the oily and grease dirt is completely covered by the hydrophilic part. A ring of negatively charged ions forms around the oil and grease molecules. So they stay at a maximum possible distance away from each other. As a result, a scum of oil and grease floats in water and is washed away with water. In this manner, clothes become clean after using soap.
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Answer to the question no. 8
eq \o((,a) The general formula of carboxylic acid is R(COOH.

eq \o((,b) The main problem of using artificial polymer or plastic is that it does not dissociate and pollute the environment. In many cases plastics are destroyed by burning by which toxic gases are produced.

So scientists have produced a synthetic polymer which decomposes initially by sunlight and then decomposes naturally by bacteria. This polymer is known as biopolymer. Most of the biopolymer is prepared from sugarcane and earn. This polymer needs 20-30 years to decompose by bacteria. Polyethanol {(CH2 ( CH (OH)(}n is one type of polymer which is used in hospital and dissolves in water. Solubility of poly ethanol depend on the value of 'n'. 

eq \o((,c) The compound A is alkane with 2 carbon. Therefore, it is ethane (H3C ( CH​3).

Ethane reacts with Bromine (Br2) to produce ethyl Bromide. The Ethyl bromide reacts with aqueous solution of sodium hydroxide (NaOH) and produce alcohol. If produced alcohol is oxidized by strong oxidant (K2Cr2O7 and H2SO4) produce firstly aldehyde and later on converts it into "Ethanoic Acid".

CH3 ( CH3 ( Br2 ( CH3 ( CH2 ( Br

CH3 ( CH2 ( Br ( NaOH (aq) ( CH3 ( CH2 ( OH ( NaBr

CH3 ( CH2 ( OH ( [O] ( CH3 ( CHO ( H2O.

CH3 ( CHO ( [O] ( CH3 ( COOH.
eq \o((,d) Previously we have seen that Ethyl bromide reacts with aqucous solution of sodium hydroxide (NaOH) to produce Alcohol i.e. ethanol. The reaction is:
CH3 ( CH2 ( Br ( NaOH (aq) ( CH3 ( CH2 ( OH ( NaBr

But if we use alcoholic solution a different reaction will occur. Hydroxyl ion (OH−) from sodium hydroxide (NaOH) is added with one hydronium ion from ethyl bromide (C2H5 ( Br). On the other hand, Sodium ion (Na() and Bromine (Br() ion join together to form sodium bromide (NaBr). The reaction is.

CH3 ( CH2 ( Br ( NaOH (alc) ( CH2 = CH2 ( NaBr. ( H2O ethene
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