CBSE CLASS XII Chemistry
Chemistry of Representative Elements
One mark questions with answers
Q1. What is the nature of  Be(OH)2 and Mg(OH)2. 

Ans1. Be(OH)2 is amphoteric while Mg(OH)2 is basic in nature. 

Q2. What is milk of magnesia? 

Ans2. A suspension of Mg(OH)2 in water. 

Q3. Why Be and Mg do not impart flame coloration? 

Ans3. It is due to their high ionization potential. 

Q4. Why IE3 of Mg > IE2 of Mg? 

Ans4. Since Mg++ attains an inert gas configuration (Mg++---1s2 2s22p6). It becomes quite stable therefore, It is difficult to remove 3rd electron. This is why IE3 > IE2. 

Q5. Which alkali metal halide has a strongest covalent bond? 
Ans5. Lithium iodide on the basis of Fajan's rule. 

Q6. What is the colour of flame of Sr++? 

Ans6. It is crimson red. 

Q7. Which alkali metal ions are used in photoelectric effect? 

Ans7. Which have low ionization potential like Cs. 

Q8. Why lithium shows abnormal behaviour? 
Ans8. (a) Due to its smallest size
(b) High nuclear charge
(c) Absence of vacant d-orbitals. 

Q9. With which elements Li show diagonal relation ship. 

Ans9. With magnesium due to similar polarising power. 

Two mark questions with answers
Q1. Why electrical conductance of Li+ < Na+ < K+ < Rb+ < Cs+ is in this order? 

Ans1. Since smaller the size of the cation greater will be its hydration, lesser will be its mobility. Hence, electrical conductivity of Li+ < Na+ < K+ < -----------. 

Q2. Why alkali metals give blue colour in liquid ammonia and solution is a good conductor of electricity. 

Ans2. Alkali metals in liquid ammonia gives M  M+ + e. Their cations and electrons are ammoniated as M+.xNH3 and eyNH3. That is why they give blue colour and are good conductor of electricity (due to three - electrons). 

Q3. Why alkali metals are good reducing agents? 

Ans3. Since their ionization potential is very low and hydration energy is very high. Hence, these are good reducing agents. 

Q4. What is polarising power? 

Ans4. Polarising power = Ionic charge/(Ionic radius)2. 

Q5. What is diagonal relation ship? 

Ans5. Elements which are diagonally opposite to each other, resembles in their physical and chemical properties. This is due to the same polarising power 

Q6. Why BeCl2 has higher covalent character than LiCl? 

Ans6. According to Fajan's rule, when a small cation, comes in contact with a big anion, the former will polarize the later. Hence, a covalent bond is favoured. As size of Be++ < Li+. This is why BeCl2 is more covalent in nature than LiCl. 

Q7. Give the shape of diborane? What type of a unique bond is present in it. 

Ans7. Structure of diborane is such that 2B and 4H-atoms lie in one plane where 2H-atoms are in bridged positions.
[image: image1.png]



Thus there are two three centred electron pair bonds in B2H6. 

Three mark questions with answers
Q1. Complete the following reactions :
(i) BF3 + LiH 
(ii) NaH + B2H6 
(iii) BF3 + Me3N 
(iv) BCl3 + H2O 
(v) I2 + NaClO3 
(vi) IO3- + I- + H+  

Ans1. (i) 2BF3 + 6LiH  B2H6 + 6LiF
(ii) 2NaH + B2H6  2NaBH4
(iii) BF3 + Me3N:  [Me3N:  BF3]
(iv) BCl3 + 3H2O  H3BO3 + 3HCl
(v) I2 + 2NaClO3  2NaIO3 + Cl2
(vi) IO3- + 5I- + 6H+ 3I2 + 3H2O 

Q2. An inorganic compound (X) gives brick red flame in flame test. This also gives the following tests.
(i) Smell of chlorine when placed in moist air.
(ii) If KI and CH3COOH are added to its suspension in water, a brown colour is obtained.
(iii) Identify (X) and write down equation. 

Ans2. (i) X gives brick red flame it has Ca++ in it.
(ii) Smell of chlorine when placed in moist air so X is CaOCl2
CaOCl2 + CO2  CaCO3 + Cl2
or
CaOCl2 + H2O  Ca(OH)2 + Cl2
(iii) CaOCl2 + CH3COOH  (CH3COO)2Ca + H2O + Cl2
2KI + Cl2  2KCl + I2. 

Q3. Chlorine displaces iodine from aqueous solution of KI. Why? 

Ans3. The standard reduction potential of Cl2 is higher than I2 and thus Cl2 get reduced to oxidise I- to I2
Cl2 + 2e  2Cl-
Eºred = 1.36 V
2I-  I2 + 2e
Eºred = 0.53 V.
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Cl2 + 2I-  I2 + 2Cl-
Eºcell = +0.83 V.
Since it is positive. Hence reaction will take place. 

Q4. Flourine exhibits a covalency of one only where as other halogens show a covalency ranging from 1 to 7. Why? 

Ans4. Flourine (2s22p5) i.e., one unpaired electron, does not contain vacant d orbitals in its valence shell and thus in order to pair its one unpaired electron, it shows a covalency of only one. On the other hand rest halogens show covalency from 1 to 7 by excitation of their p-electrons to d-subshells. For example take Iodine.
I53 = ..... 5s2 5px2 5py2 5pz1 5d0 5d0 5d0 (+1) O.S.
I53 = .... 5s2 5px2 5py1 5pz1 5d1 5d0 5d0 (+3) O.S. (excited state)
I53 = .... 5s1 5px1 5py1 5pz1 5d1 5d1 5d1 (+7) O.S. (excited state) 

Q5. Why O - O bond length in ozone is (1.28 Aº) more than in O2 (1.21 Aº)? 

Ans5. Ozone has two resonance forms[image: image3.png]NN
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The molecular structure is bent with an O - O - O bond angle of approx. 120º The P bond in Ozone is delocalised over the entire molecule. Neither individual O - O bond is a full double bond, so the observed O - O distance of 1.28 Aº is greater than 1.21 Aº distance in O2 which has a full O - O double bond. 

Q6. (a) H2S acts only as reducing agent where as SO2 acts as both oxidising and reducing agent. Why?
(b) Why water is liquid and H2S is a gas? 

Ans6. (a) S in SO2 has oxidation state (+4) it lies in between the maximum oxidation state (+6) and minimum oxidation state (-2). Thus S can show an increase in its oxidation number (i.e., acts as reductant) or can show a decrease in oxidation state (i.e., act as oxidant). In H2S, S has oxidation number-2 and can only increase its oxidation number to act as reductant only.
(b) Since there is hydrogen bonding in water due to very large electronegativity difference in oxygen and hydrogen. But there is no hydrogen bonding in H2S due to small electronegativity difference in S and H. This is why H2S is gas and H2O is liquid at ordinary or room temperature. 

Five mark questions with answers
Q1. What are inter-halogen compounds? Give their structures and properties. 

Ans1. Halogens combine with each other due to difference in their electronegativity forming compounds of type ABn where A is bigger atom and with low electronegativity value. On the other hand B is a smaller atom with high electronegativity value. The value of n increases with an increase in the size of A. maximum value of n for chlorine is 3, for bromine 5 and for iodine7.
Following are the known inter halogen compounds.
AB Type ClF, BrF, BrCl, ICl, IBr
AB3 Type ClF3, BrF3, ICl3
AB5 Type IF5, BrF5
AB7 Type IF7
(i) The inter halogen compounds are gases or liquids, these are volatile and fume in air
(ii) These are more reactive than pure halogens.
(iii) They are easily hydrolysed and act as oxidising agents.
(iv) The stability of bond is I - F > I - Cl > I - Br.
(v) There melting points and boiling points increase with the increase in the difference of electronegativity values.
Geometry : (on the basis of V.S.E.P.R theory)
(i) AB3 Type ClF3(sp3d) hybridisation. It is T-shaped due to the presence of two lone pairs of electrons on Cl-atom
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(ii) AB5 Type IF5(sp3d2 hybridisation) It is square pyramidal instead of octahedral due to the presence of a lone pair of electrons on I-atom
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(iii) AF7: (sp3d3) Hybridisation of A (IF7)
It is pentagonal bipyramidal
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Q2. Give oxidation state of S, structures and characteristics of important oxy acids of sulphur. 

Ans2. 
	Name 
	Formula 
	O.S. 
	Structure 
	Characteristics 

	(a) Sulphurous acid 
	H2SO3 
	+4 
	Pyramidal shape[image: image7.png]


 
	A dibasic acid it is a strong reducing agent. 

	(b) Sulphuric acid 
	H2SO4 
	+6 
	Tetrahedral[image: image8.png]


 
	A dibasic acid strong oxidising agent and dehydrating agent 

	(c) Thiosulphuric acid 
	H2S2O3 
	+2 
	Tetrahedral[image: image9.png]!
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	A dibasic acid its salts are quite stable like hypo, Na2S2O3 

	(d) Permonosulphuric acid 
	H2SO5 
	+6 
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Tetrahedral 
	A dibasic acid, stable and crystalline solid, strong oxidising agent 

	(e) Perdisulphuric acid 
	H2S2O8 
	+6 
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	A dibasic Acid strong oxidising agent 

	(f) Dithionic acid 
	H2S2O6 
	+5 
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	A dibasic acid its salts are stable 


Q3. (a) Name important oxy acids of nitrogen, give oxidation state of nitrogen, special characteristics and structure of anhydrides.
(b) What are oxides of nitrogen. Calculate bond order in them, which of them is paramagnetic and which is diamagnetic? 

Ans3. (a)
	Name 
	Formula 
	Oxidation state of N 
	Special characteristics 
	Structure of anhydrides 

	(1) Hyponitrous acid 
	H2N2O2 
	+1 
	Weak dibasic acid exists in cis and trans forms 
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	(2) Nitroxylic acid 
	H2N2O4 
	+3 
	Explosive 
	N2O3 

	(3) Nitrous acid 
	HNO2 
	+3 
	Unstable mono basic acid forms stable salts e.g., NaNO2 exists in tautomeric forms. 
	H _ O _ N = O, N2O3 

	(4) Nitric acid 
	HNO3 
	+5 
	Stable strong acid oxidant 
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	(5) Peroxo nitric acid 
	HNO4 
	+7 
	Unstable explosive 
	--------- 


(b) Oxides of nitrogen :
(1) N2O, Nitrous oxide : It is prepared by heating
NH4NO3 [image: image15.png]NPT



N2O + 2H2O
Bond order = 1/2[image: image16.png]Total Total ualence
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= 1/2||24 - 16| = 8/2 = 4
It is diamagnetic. [image: image17.png]n113Pm  119Pm




It is used in anaesthesia along with ether. It is also called laughing gas. Oxidation state of nitrogen in it is +1
(2) Nitric oxide : It is prepared by heating N2 and O2 at 300ºK
N2 + O2  2NO, it is colourless gas but paramagnetic, bond order
= 1/2[16 - (5 + 6)] = 2.5
Oxidation state of nitrogen in it is +2. [image: image18.png]NL1SPm o~




(3) Dinitrogen trioxide. N2O3
Preparation 2NO + N2O4 [image: image19.png]


2N2O3.
It is blue liquid, oxidation state of nitrogen in it is +3. Bond order
= 1/2|5 x 8 - 28] = 12/2 = 6
It is dimagnetic [image: image20.png]



(4) NO2 nitrogen peroxide :
Preparation : 2NO + O2 [image: image21.png]


2NO2 brown gas with pungent smell, paramagnetic in nature.
Oxidation state of N is x - 4 = 4
x = 4, [image: image22.png]Tad'




It has a three electron bond or odd electron bond
(5) N2O5, dinitrogen pentoxide :
Preparation : 2HNO3 + P2O5  2HPO3 + N2O5
White solid
Oxidation number of nitrogen  = 5, [image: image23.png]



X-ray examination has shown that it is a mixture of NO2 and NO3-.
It is diamagnetic, number of bonds in it are = 1/2|56 - 40| = 8. 

Q4. (a) An unknown inorganic compound (X) gives the following reactions.
(i) The compound (X) on heating gives a residue oxygen and oxide of nitrogen.
(ii) An aqueous solution of (X) on addition to tap water gives a turbidity, which does not dissolve in HNO3.
(iii) Turbidity get dissolved in NH4OH.
Show the equations for the reaction (i), (ii), (iii)
(b) Complete the reaction
(i) FeS + O2 
(ii) H2S + H2SO4  

Ans4. (a) (1) Step (ii) suggest, X to be a compound of Ag as it gives turbidity with tap water which contains Cl- and this turbidity is soluble in NH4OH.
(2) X may be AgNO3 since it gives oxide of nitrogen
2AgNO3(X)  2Ag + O2 + 2NO2
AgNO3 + Cl-  AgCl + NO3-
AgCl + NH4OH |Ag(NH3)2Cl| + 2H2O
(b)(1) 4FeS + 7O2  2Fe2O3 + 4SO2
(2) 3H2S + H2SO4  4S + 4H2O.
