
UNIT-1 

SOLIDSTATE 

ONE MARK QUESTIONS 

M C Q 

I. How many three dimensional crystal lattice are possible? 
(a) 20        (b) 7      (c) 14      (d) 10 
II. In face-centred cubic lattice, a unit cell is shared equally 
by how many unit cells 
(a) 2       (b) 4       (c) 6      (d) 8 
III. Percentages of free space in cubic close packed structure and in body centered packed 
structure are respectively 
(a) 30% and 26%   (b) 26% and 32%    (c) 32% and 48%   (d) 48% and 26% 
IV. Which defect is shown in the given figure?  
 
   Na+      Cl–      Na+    Cl– 
   Cl-       Sr2+    Cl–      Na+ 
   Na+     Cl–                   Cl– 
   Cl–      Na+     Cl–       Na+ 
(a) Frenkel defect   (b) Impurity defect    (c) Schottky defect   (d) Vacancy defect 
V. Each of the following solids show, the Frenkel defect except 
(a) ZnS     (b) AgBr       (c) AgI        (d) KCl 
VI. Which of the following sequence of T and F is correct for given statements. Here T stands 
for true statement and F stands for false statement? 
(i) Ionic solids are electrical insulators in the solid state but conduct electricity in molten state. 
(ii) Graphite is a covalent solid. 
(iii) Covalent solids are conductor of electricity. 
(iv) Non polar molecular solids are held by weak dispersion forces or London forces while 
polar 
molecular solids are held by stronger dipole – dipole interactions. 
(a) TTTF       (b) FTTF       (c) TFTT      (d) TTFT 
VII. Match the columns 
Column-I Column-II 
(Molecule/ion) (Magnetic property) 
(A) C6H6               (p) Antiferromagnetic 
(B) CrO2               (q) Ferrimagnetic 
(C) MnO               (r) Ferromagnetic 
(D) Fe3O4             (s) Paramagnetic 
(E) Fe3+                (t) Diamagnetic 
(a) A –(t), B –(r), C –(q), D –(p), E –(s) 
(b) A –(r), B –(t), C –(p), D –(s), E –(q) 
(c) A –(t), B –(r), C –(p), D –(q), E –(s) 
(d) A –(t), B –(r), C –(p), D –(s), E –(q) 
Assertion and Reason.  Each of these questions also has four alternative choices, only one of 
which is the correct answer. You have to select one of the codes (a), (b), (c) and (d) given 
below. 



(a) Assertion is correct, reason is correct; reason is a correct explanation for assertion. 
(b) Assertion is correct, reason is correct; reason is not a correct explanation for assertion 
(c) Assertion is correct, reason is incorrect 
(d) Assertion is incorrect, reason is correct. 
VIII. Assertion : Crystalline solids have long range order. 
Reason : Amorphous solids have short range order. 
IX. Assertion: Glass panes fixed to windows or panes of old buildings are found to be slightly 
thicker at the bottom. 
Reason: Amorphous solids have a tendency to flow. 
X. Assertion : In crystal lattice, the size of the tetrahedral hole is larger than an octahedral 
hole. 
Reason : The cations occupy less space than anions in crystal packing 
XI. Assertion : On heating ferromagnetic or ferromagnetic substances, they become 
paramagnetic. 
Reason : The electrons change their spin on heating. 
 
Q. 1 The electrical conductivity of a metal decreases with rise in temperature while that of a 
semi-conductor increases. Explain.  
Q.2 Calculate the number of atoms in a cubic unit cell having one atom on each corner and two 
atoms on each body diagonal.  
Q.3 For the structure given below identify the site marked as S. 

 

Q. 4What type of magnetism is shown by the substance whose magnetic moments are 
aligned asgiven below: 

 
Q. 5.Arrange the following types of interactions in correct order of their increasing strength :     
Covalent, hydrogen bonding, Vander Waals, dipole dipole 
Q. 6. Give reason for the appearance of colour in alkali metal halides. 

Q. 7. Which type of defect occur in Ag Br ? 

Q. 8. Give one example of doping which produces p-type of semi-conductors. 

Q. 9.Out of (a) Graphite and (b) Carborundum which one is harder ? 
Q. 10.How can a material be made amorphous ? 



Q. 11. Name a liquefied metal which expands on solidification. 

Q. 12.What is the coordination number of carbon, in diamond ? 

Q. 13. Name the solid which has weakest intermolecular force ? 
Q.14.ZnO crystal on heating acquires the formula Zn 1+x O. Give reason. 
Q.15.There is an increase in conductivity when Silicon is doped with Phosphorous. Give reason 
Q.16.Name the type of semiconductor obtained when silicon is doped with boron. 
Q.17. Name the non stoichiometric point defect responsible for colour in alkali metal halides. 

THREE MARKS QUESTIONS 
Q. 1.In Chromium(III) Chloride, CrCl3, chloride ions have cubic close packed arrangement and 
Cr(III)ions are present in the octahedral holes. What is the fraction of octahedral holes 
occupied? What is the fraction of total number of holes occupied? 
Q. 2.The unit cube length for LiCl (NaCl) is 5.14 °A. Assuming anion-anion contact. Calculate the 

ionic radius for Chloride ion. 
Q. 3.Give reasons : 
 (a)Diamond and rhombic Sulphur are covalent solids, but the latter has lower melting 

points. 
 (b)Among NaCl and CsCl, CsCl is quite stable. 

Q. 4.How many unit cells are present in a cube shaped ideal crystal of NaCl of mass 1 gm ? 

Q. 5. In the mineral spinal; having the formula MgAl2O4. The oxide ions are arranged in CCP, 

Mg2+ ions occupy the tetrahedral voids. While Al3+ ions occupy the octahedral voids. 

 (i)What percentage of tetrahedral voids is occupied by Mg2+ ions ? 

 (ii) What percentage of octahedral voids is occupied by Al3+ ions ? 

Q. 6. Give reasons : 

 (a) Window glass of old building look milky.  

 b) Window glass of old building is thick at bottom. 

 (c) CaCl2 will introduce Schottky defect if added to AgCl crystal. 

Q. 7. Analysis shows that nickel oxide has the formula NiO.98O1.00. What fractions of nickel 

exist as Ni2+ and Ni3+ ions ? 

Q. 8. What type of defect can arise when a solid is heated ? Which physical property is affected 
by this and in what way ? 

Q. 9. (a) What happens when a Ferromagnetic or Ferrimagnetic solid is heated ? 

 (b) The ions of MgO and NaF all have the same number of electrons and intermolecular 
distance are about the same (235 & 215 pm). Why are the melting points are so 
different (2642 °C & 992 °C ? 

Q. 10. (a)If the radius of the Br ion is 0.182 nm, how large a cation can fit in each of the 
tetrahedral hole. 



 (b)AgI crystallizes in a cubic closed packed ZnS structure. What fraction of tetrahedral 
site is occupied by Ag ion ? 

 IAt what temp. range, most of the metals becomes super conductors ? 

Q. 11. Give Reason : 
 The energy required to vaporize one mol of copper is smaller than that of energy 

required to vaporize 1 mol of diamond. 
Q. 12. 

 

   Fig 1                   Fig 2 

 
a. What are the types of close packing shown in figure 1 and 2? 
b. Write one example for each type of close packing in metals 

Q. 13 

 

 

i.Name the defect shown in the figure. 
ii. How does it affects the density of the solid. 
iii. Name a solid which shows this defect 

Q.14.Niobium Crystallizes in body-centred cubic structure. If the atomic radius is 143.1 pm, 

calculate the density of Niobium. (Atomic mass = 93u). 

Q.15.The edge length of a unit cell of a metal having molecular mass 75 g/mol is 5 A◦ which 
crystallizes in a cubic lattice. If the density is 2g/cc, then find the radius of the metal atom. 

Q.16.An element occurs in the bcc structure with cell edge of 288 pm. The density of the 
element is 7.2 g cm-3. How many atoms of the element does 208g of the element contain? 



FIVE MARKS QUESTION 

Q.1.(i) Following is the schematic alignment of magnetic moments: 
 

 
Identify the type of magnetism. What happens when these substances are heated? 
(ii) If the radius of the octahedral void is ‘r’ and radius of the atoms in close packing is ‘R’. What is 
the relation between ‘r’ and ‘R’? 
(iii) Tungsten crystallizes in body centred cubic unit cell. If the edge of the unit cell is 316.5 pm. 
What is the radius of tungsten atom? 
 
Q.2.(i) Identify the type of defect shown in the following figure: 

                               
What type of substances show this defect? 
(ii) A metal crystallizes in a body centred cubic structure. If ‘a’ is the edge length of its unit cell, ‘r’ is 
the radius of the sphere. What is the relationship between ‘r’ and ‘a’? 
(iii) An element with molar mass 63 g / mol forms a cubic unit cell with edge length of 360.8 pm.                 

If its density is 8.92 g/ cm3. What is the nature of the cubic unit cell? 

ANSWER KEY OF UNIT ONE 

UNIT-1 

SOLIDSTATE 

ONE MARK QUESTIONS 

MCQ. 

I.c)      II.c)       III.b)       IV.b)         V.d)        VI.d)         VII.c)        VIII.b)        IX.a)        X.d)          XI.a) 

Ans.1.In metals with increase of temperature, the kernels start vibrating and thus offer resistance 
to the flow of electrons. Hence conductivity decreases. In case of semi-conductors, with increase of 
temperature, more electrons can shift from valence band to conduction band. Hence conductivity 
increases.  

Ans.2. 8 corner X (1/8) atom per unit cell = 1 atom  



- There are four body diagonals in a cubic unit cell and each has two body centre atoms. So 
4 X 2=8 atoms therefore total number of atoms per unit cell =1+8=9 

Ans.3.Octahedral void 
Ans.4. Ferrimagnetism 
Ans.5.Vander Waals < dipole dipole < hydrogen bonding < covalent. 

Ans.6.Due to F-centres. 

Ans.7.Schottky defect and Frekel defect. 

Ans.8.Ge doped with Al. 

Ans.9.Carborundum. 
Ans.10.By melting the material and by cooling it rapidly. 
Ans.11.Gallium (Ga) is a silvery white metal, liquid at room temp. It expands by 3.1% on 

solidifica-tion. 

Ans.12. 4 and its unit cell has 8 atoms. [The space lattice of diamond is FCC] 

Ans.13.Ice 

Ans.14.On heating ZnO , it loses oxygen and there is excess of Zn2+ions in the crystal 

Ans.15.When silicon is doped with phosphorous (group 15 element), the increase in 
conductivity is due to the delocalised negatively charged electrons. 

Ans.16.P type semiconductor 

Ans.17.Metal excess or anionic vacancies or F-centres 

THREE MARKS QUESTIONS 
Ans1.1/3,   1/9 

Ans.2.   

 

 

 

 

 

 Interionic distance of LiCl = 5.14 / 2 = 2.57 A 

 AC = 2 2AB BC+  

  = 2 22.57 2.57+  

  = 3.63 

 therefore, radius of Cl– = ½ × 3.63 = 1.81 A0 

Cl–

Li
+

A

B C

 



Ans.3. (a)Due to weak Vander Waal’s Force in Sulphur molecule. 

 (b)CsCl coordination number is 8. It is surrounded by 8 anion tightly. 

Ans.4. Mass of 1 unit cell = volume × density 

    = a³ × d 

    = 
3

0 3

a M Z

N a

 
 

    = 
23

58.5 4

6.023 10




 

 No. of unit cells in 1 gm = 1/M 

     = 6.023 × 1023 / 58.5 × 4 

     = 2.57 × 1021 

Ans.5.  According to the formula, MgAl2O4. If there are 4 oxide ions, there will be 1 Mg2+ ions 

and 2 Al3+. But if the 4 O2– ions are ccp in arrangement, there will be 4 octahedral and 
8 tetrahedral voids. 

 (i) Percentage of tetrahedral voids occupied by Mg2+ = (1 / 8) × 100 

              = 12.5 % 

 (ii) Percentage of octahedral voids occupied by Al3+ = (2 / 4) × 100 

            = 50 % 

Ans.6. (a) Due to annealing over a number of years glass acquires some crystalline character. 

 (b) Glass is not a true solid. But a super-cooled liquid of high viscosity. It has the property 
to flow. 

 (c)2 Ag+ will be replaced by 1 Ca2+ ions to maintain electrical neutrality. Thus a hole is 

created and lattice site for every Ca2+ ion introduced. 

Ans.7. Ni0.98O1.00 

 Let Ni2+ be x and Ni3+ be 0.98 – x 

 Total charge on compd. is equal to zero. 

 [2 (Ni2+) + 3 (Ni3+) – 2 (O2–)] = 0 

 2 x + 3 (0.98 – x) – 2 = 0 

     x = 0.94 

 Therefore Ni2+ %  =
0.94

0.98
 × 100 = 96% 



   Ni3+ = 4% 

Ans.8. When a solid is heated vacancy defect arises. This is because on heating some atoms or 
ions leave the lattice site completely some lattice sites are vacant. As a result of this defect 
the density of the substance decreases, because some atoms leave the structure 
completely 

Ans.9. (a)It changes into paramagnetic at high temperature due to randomization of spins. 

 (b)The ions in MgO carry two unit charges. In NaCl only one unit charge. Hence 
electrostatic forces of attraction in MgO are stronger. 

Ans.10.(a)For a tetrahedron the limiting ratio is 0.225 – 0.414 For largest cation highest value 
0.414 would be considered. 

  r+ / r– = 0.414 

  r+ = 0.414 × 0.182 = 0.075 nm. 

 (b) In FCC there are 8 tetrahedral voids. Out of this ½ is occupied by Ag cation. 

 (c) 2 k – 5 k. 

Ans.11.Copper is a metallic solid having metallic bonds while diamond is a covalent solid having 
covalent bonds. Metallic bonds are weaker than covalent bonds and thus less amount of 
energy is required to break metallic bonds than covalent bonds. 

Ans.12.  a). 1. Hexagonal      2. Cubic close Packing 

                 b). 1.magnesium and zinc           2. copper Metal. 

Ans.13.    a),Frenkel Defects      b). No change in density   c). AgCl, ZnO 

Ans.14.  r=√3/4. a 
               143.1=√3/4. a 

              a=330,4pm 
             ρ=𝑍 𝑋 𝑀/𝑎3 𝑋𝑁𝑎 
             ρ=2 𝑋 93/(330.4)3 𝑋6.023×1023 
             ρ=8.58g/cm3 
 
Ans.15 ρ=𝑍 𝑋 𝑀/𝑎3 𝑋𝑁𝑎 
              2=Z x75/ (5 x10-8 )3 x 6x1023 
                         Z=2 (For the bcc structure, z = 2) 
                  r=√3/4.𝑎 
                  r=√3/4×5 
                  r=2.165A0 

Ans.16.For the bcc structure, z = 2 
                   ρ=𝑍 𝑋 𝑀/𝑎3 𝑋𝑁𝑎 
                   7.2=2 𝑋 208/(288×10-10)3 𝑋𝑁𝑎 
                   𝑁𝑎 =24.17×1023 atoms 
Or M = 51.8 g mol-1 
By mole concept, 
51.8 g of the element contains 6.022 × 1023 atoms 



208 g of the element will contain = 24.17 × 1023 atoms 
FIVE MARKS QUESTION 
Ans.1.(i) Ferrimagnetism. 
                These substances lose ferrimagnetism on heating and become paramagnetic. 
            (ii)   r = 0.414 R 
           (iii)  r = √3/4×𝑎 
                     r=√3/4×316.5 
                     r = 136.88 pm 
 
Ans.2. (i) Schottky defect 
                 It is shown by ionic substances in which the cation and anion are of almost similar 
sizes. 
            (ii) r = √3/4×𝑎 
            (iii) ρ=𝑍× 𝑀/𝑎3 ×𝑁𝑎 
                   8.92 = 𝑍 ×63/(3.608×10-8)3× 6.022×1023 
                   𝑍 = 4 
                   Z = 4 So it is face centred cubic lattice 
 

 

  



 

UNIT—2 

SOLUTION 

ONE MARK QUESTIONS 

I. A mixture of components A and B will show –ve deviation when 
(a) ∆Vmix > 0           (b) ∆Hmix < 0 
(c) A–B interaction is weaker than A–A and B– B interactions 
(d) A–B interaction is stronger than A–A and B–B interactions. 
II. Which of the following liquid pairs shows a positive deviation from Raoult’s law ? 
(a) Water - Nitric acid                  (b) Benzene - Methanol 
 (c) Water - Hydrochloric acid   (d) Acetone - Chloroform 
III. A solution of acetone in ethanol 
(a) shows a positive deviation from Raoult’s law  (b) behaves like a non ideal solution 
(c) obeys Raoult’s law  (d) shows a negative deviation from Raoult’s law 
IV. Negative deviation from Raoult’s law is observed in which one of the following binary 
liquid mixtures? 
(a) Ethanol and acetone             (b) Benzene and toluene 
(c) Acetone and chloroform     (d) Chloroethane and bromoethane 
V. Which one of the following binary liquid systems shows positive deviation from Raoult’s 
law? 
(a) Benzene-toluene          (b) Carbon disulphide-acetone 
(c) Phenol-aniline               (d) Chloroform-acetone 
VI. Read the following statements carefully and choose the correct option 
(i) The vapour pressure of a liquid decreases with increase of temperature. 
(ii) The liquid boils at the temperature at which its vapour pressure is equal to the 
atmospheric pressure. 
(iii) Vapour pressure of the solvent decreases in the presence of non-volatile solute. 
(iv) Vapour pressure of the pure solvent and solution is a function of temperature. 
(a) (i), (ii) and (iv) are correct 
(b) (i), (iii), and (iv) are correct 
(c) (ii), (iii), and (iv) are correct 

(d) (i), (ii) and (iii) are correct 

VII. Match the laws given in the Column-I with expression given in Column-II. 
Column-I Column-II 

(A) Raoult’s law                                  (p) T∆f = Kfm 
(B) Henry’s law                                   (q) π = CRT 
(C) Elevation of boiling point          (r) p = x1p1 + x2p2 

(D) Depression in freezing point    (s) ∆Tb = Kbm 
(E) Osmotic pressure                         (t) p = KH.x 
(a) A – (r), B – (t), C – (s), D – (p), E – (q) 
(b) A – (t), B – (r), C – (q), D – (s), E – (p) 
(c) A – (p), B – (t), C – (r), D – (q), E – (s) 
(d) A – (s), B – (p), C – (q), D – (r), E – (t) 



ASSERTION-REASON TYPE QUESTIONS 
Directions : Each of these questions contain two statements,Assertion and Reason. Each of 
these questions also has four alternative choices, only one of which is the correct answer. You 
have to select one of the codes (a), (b), (c) and (d) given below. 
(a) Assertion is correct, reason is correct; reason is a correct explanation for assertion. 
(b) Assertion is correct, reason is correct; reason is not a correct explanation for assertion 
(c) Assertion is correct, reason is incorrect 
(d) Assertion is incorrect, reason is correct. 
VIII. Assertion : Molarity of a solution in liquid state changes with temperature. 
Reason : The volume of a solution changes with change in temperature. 
IX. Assertion : If a liquid solute more volatile than the solvent is added to the solvent, the 
vapour pressure of the solution may increase i.e., ps > po. 
Reason : In the presence of a more volatile liquid solute,only the solute will form the vapours 
and solvent will not. 
X. Assertion : If one component of a solution obeys Raoult’s law over a certain range of 
composition, the other component will not obey Henry’s law in that range. 
Reason : Raoult’s law is a special case of Henry’s law. 
Q. 1.The vapour pressure of deliquescent substance is less or more than that of water vapours 

in air ? 
Q. 2.If α is the degree of dissociation of Na2SO4 then write the Vant Hoff factor used for 

calculating the molecular mass. 

Q. 3.If 6.023 × 1020 molecules of urea are present in 100 ml of its soln. then what is the conc. of 
urea soln. ? 

Q.4 

 
(i) Name the process occurring in the above plant. 
(ii) To which container does the net flow of the solvent takes place? 
(iii) Name one SPM which can be used in this plant. 
(iv) Give one practical use of the plant 
Q.5. 0.004 M soln of Na2SO4 is isotonic with 0.01 M soln of glucose at the temp. What is the 

apparent degree of dissociation of Na2SO4 ? 

Q. 6.What happen when mango is placed in dilute aqueous soln of HCl ? 
Q. 7.Out of (a) 200 ml of 2 M NaCl Soln and (b) 200 ml of 1 M glucose Soln. which one has higher 

osmotic pressure ? 
Q. 8.Out of (a) 0.01 M KNO3 (b) 0.01 M Na2SO4 which aqueous soln. will exhibit high B. P. ? 

Q. 9.Out of (a)1M CaCl2 (b)1M AlCl3 which aqueous soln. will show max. vapour pressure 

at300K ? 
Q. 10.Out of (a) HNO3 + H2O and (b) C6H6 + C6H5CH3 which will form max. boiling azeotrope  



Q11.Why camphor is used in molecular mass determination ? 

TWO MARKS QUESTIONS 
Q. 1.Two solns of a substance (non-electrolyte) are mixed in the following manner – 480 ml of 

1.5 M (First Soln) + 520 ml of 1.2 M (Second Soln). What is the molarity of the final 
mixture ? 

Q. 2.To get the hard boiled eggs, why common salt is added to water before boiling the eggs ? 
Q.3.Equimolal Soln of NaCl and BaCl2 are prepared in H2O. B. F. pt. of NaCl is found to be – 2 °C. 

What freezing point do you expect from BaCl2 soln ? 

Q. 4.Why water cannot be separated completely from ethyl alcohol by fractional distillation ? 
Q. 5.Why a person suffering from high blood pressure is advised to take minimum quantity of 

common salt ? 

Q. 6.Chloro acetic acid is a monoprotic acid and has Ka = 1.36 × 10–3. Calculate b. p. of 0.01 M 

aqueous soln ? (Kb = 0.51 k kg/mol) 

Q. 7.Which colligative property is preferred for the molar mass determination of macro 
molecules ? Why ? 

Q. 8.How much ethyl alcohol must be added to 1 litre of water so that the solution will freeze at 
14 °F ? (Kf for water = 1.86 °C/mol) 

Q. 9.75.2 g of phenol is dissolved in solvent of KF = 14, if the depression in freezing point is 7 k. 

What is the % of phenol ? 
Q. 10.How many ml of 0.1 M HCl are required to react completely with 1 gm mixture of Na2CO3& 

NaHCO3 containing equimolar amounts of both ? 

Q11 

 

(i) What type of deviation is shown in fig.(a) and (b)? 
(ii) Give one example of solutions showing deviations in fig ( a)&  (b). 
(iii) What change in the volume is observed in solutions of this type? 



Q.12. State Raoult’s law.Prove that it is a special case of Henry’ law? 
Q.13. List two conditions that ideal solutions must satisfy. 
Q.14. Explain ideal and non-ideal solutions with respect to intermolecular interactions in a 
binary solution of A and B. 
Q.15. (i) What are minimum boiling and maximum boiling azeotropes? 
 (ii) Can azeotropes be separated by fractional distillation? 
Q.16. (i) When a non-volatile solute is added to  solvent,there is increase in boiling point of 
solution.Explain.(ii) Define ebullioscopic constant and give its units. 
Q.17.How did Van’t Hoff explain the abnormal molecular masses of electrolytes like KCl in 
water and non-electrolytes like benzoic acid in benzene.  
Q.18.When a pressure higher than the osmotic pressure is applied on the surface of the 
solution separated from a solvent by semi permeable membrane, what will happen? 
Q.19.The depression in freezing point is a colligative property. Explain. 
Q.20.Equimolar solution of glucose and Common salt are not isotonic. Why? 
THREE MARKS QUESTION 

Q.1. A 5% solution of sucrose C12H22O11 is isotonic with 3% solution of an unknown organic 
substance. Calculate the molecular mass of unknown substance.  
 Q.2. A solution of Barium Chloride is prepared by dissolving 3.100 g of it in 250 g of water. The 
solution boils at 100.083oC. Calculate the Van’t Hoff factor and Molality of this solution. 
(Kb for water = 0.52 Km-1,   Molar mass of BaCl2 = 208.3 g mol-1)  
Q.3. Why semi permeable membrane is so important in the phenomenon of osmosis? What are 
isotonic, hypo tonic and hyper tonic solutions? Does osmosis take place in all three types of 
solutions?  
Q.4.Which will have more osmotic pressure and why?  Solution prepared by dissolving 6g/L of 
CH3COOH orSolution prepared by dissolving 7.45g/L of KCl   
Q.5. What is Bends ? If a diver had the "bends", describe how this can be treated. 
Q.6. At 300 K. 18g of glucose present per litre its solution has an osmotic pressure of 4.98 bars 
.If the osmotic pressure of solution is 1.52 bars on the same temperature, what would be its 
concentration? 
Q.7.The freezing depression of 0.1M sodium chloride solution is nearly twice that of 0.1 M 
glucose solution. 
Q.8.Calculate the amount of NaCl must be added to 1000 ml of water so as to reduce its 
freezing point by two Kelvin. For water Kf = 1.86 K Kg mol-1 , give that the density of water is 
1.0 g ml-1 and NaCl is completely dissociated. 
Q.9.Predict the Boiling point of solution prepared by dissolving 25.0g of urea and 25.0g of 
thiourea in 100 gram of water. Given for water Kb= 0.52 K Kg mol-1 and Boiling point of pure 
water is 373.15 K. 
Q.10.Predict the Boiling point of solution prepared by dissolving 3.42g of sugarcane in 100 
gram of water. Given for water Kb= 0.52 K Kg mol-1and Boiling point of pure water is 373.15 K. 

 

ANSWER KEY OF UNIT TWO 

UNIT—2 

SOLUTION 



ONE MARK QUESTIONS 

I.d)        II.b)      III.a)       IV.c)        V.b)        VI.c)        VII.a)      VIII.a)        IX.c)        X.b) 

Ans.1. Less than that of water vapours in air. 

Ans.2. α = i – 1 / m – 1 

  α (m – 1) = i – 1 

 1 +  α (m – 1) = i 

   i = 1 +  α (3 – 1) 

     = 1 + 2 α. 

Ans.3. N0 = 6.023 × 1023       = 1 mol 

 6.023 × 1020 molecules = 0.001 mol in 10 ml 

 M = 
N 1000

v


 = 

.001 1000

10 1000




 

    = 0.01 M. 

Ans.4.(i) Reverse osmosis occurs when a pressure larger than the osmotic pressure is  applied 
to the solution 
              (ii)   Fresh Water side 
              (iii) Cellulose acetate 
               (iv) Desalination of water 
Ans.5. 75% 
Ans.6. When mango is placed in dilute aqueous soln. of HCl it swells. 
Ans.7. (a) 200 ml of 2 M NaCl Soln. NaCl is an electrolyte which dissolve to give ions. Glucose 

and urea are non electrolytes. Thus glucose has minimum conc. and hence minimum 
osmotic pressure. 

Ans.8. (a) 0.01 M Na2SO4 

Ans.9. (a) 1 M CaCl2, if we assume 100% dissociation, i for CaCl2 = 3 and AlCl3 = 4 and relative 

lowering of V. P. is directly proportional to i. 
Ans.10.(a) HNO3 + H2O. 

Ans.11.Because it has very high cryoscopic constant. 
 It has large depression in m. p. when an organic solute is dissolved in it. 
TWO MARKS QUESTIONS 

Ans.1. Total molarity = 1 1 2 2

1 2

M V M V

V V

+

+
 

   = 
1.5 480 1.2 520

480 520

 + 

+
 = 1.344 M 

Ans.2. Due to addition of common salt the B. P. of the salt containing water elevated, hence the 

egg at high temp. becomes hard. 



Ans.3. i for NaCl = 2  i for BaCl2 = 3 

 ∆TFBaCl2/∆TFNaCl=3/2 

 Therefore ∆TF (BaCl2) = 
3 2

3
2


=  

 ∆TF for BaCl2 = 3 °C 

 TF = – 3 °C. 

Ans.4. Ethyl alcohol and water (95.4% ethyl alcohol and 4.6% water) form constant boiling 

mixture (azeotrope) boiling at 351.1 °K. Hence, further water cannot be separated 

completely from ethyl alcohol by fractional distillation. 

Ans.5. Osmotic pressure is directly proportional to the conc. of solutes. Our body fluid contain 

a number of solutes. On taking large amount of salts, ions enter the body fluid there by 

raising the conc. of the solutes. As a result osmotic pressure increases which may rapture 

the blood cells. 

Ans.6. Kb = 0.51 k kg/mol 

 α  = Ka / C 

     = 1.36 × 10–3 / 0.01 

     = 0.3687 

   i = 1 + α 

     = 1 + 0.3687 = 1.3687 

 ∆Tb = i × Kb m 

      = 1.36 × 10–2 × .51 

      = 0.0069 °C 

Ans.7. Osmotic pressure is preferred over all other colligative properties because : 

 (a).even in dil. soln the o. p. values are appreciably high and can be measured accurately. 

 (b). o.p. can be measured at room temp. on the other hand elevation in B. P. is measured 
at high temp. where the solute may decompose. The depression in freezing point 
is measured at low temp. 

Ans.8. (14 – 32) / 9 = C / 5 

 C= 5 × (– 18) / 9 

   = – 10 °C 



          ∆TF = F b

a b

K 1000 W

W M

 


   Wb = mass of solute 

      Mb = molar mass of solute 

      Wa = mass of solvent 

 10= b1.86 1000 W

1000 46

 


 

 Wb= 247.31 g 

Ans.9. KF = 14 

 Mb = F 2

1 F

1000 K W

W T

 

 
 

 Taking the solvent as 1 kg 

 Mb = 
1000 14 75.2

1000 7k

 


 

     = 150.4 g per mol 

 phenol (molar mass) — 94 g/mol 

 i = 
Calculated molar mass

Observed molar mass
 

   = 94 / 150.4 = 0.625 

 2 C6H5OH ——→(C6H5OH)2 

      1        0 

    1 – α  α / 2 

 Total = 1 – α + α / 2 

  = 1 – α / 2 

 i = 1 –  α +  α / 2 

  = 1 –  α / 2 = 0.625 



 α / 2 = 0.375 

  α= 0.75 

 % of association = 75% 

Ans.10.Let the amount of Na2CO3 be x 

               Let the amount of NaHCO3 be 1 – x 

 Since no. of moles of both are equal 

 
2 3 3

x 1 x

N(Na CO ) M(NaHCO )

−
=  

 
x 1 x

106 84

−
=  

 84 x = 106 – 106 x 

 x = 0.5578 

 XNa2CO3 = 0.5578 / 106 

      = 0.00526 

 XNaHCO3 = 0.00526 

 Na2CO3 + 2 HCl ———→ 2 NaCl + CO2 + H2 

 NaHCO3 + HCl ———→ NaCl + CO2 + H2O 

 M1V1 = 2 M2V2 + M3V3 

 0.1 × V1 = 2 × 0.00526 + 0.00526 

 V1 = 
0.01578

0.1
 

  = 0.1578 L 



 V = 157.8 ml. 

Ans.11.(i)   positive deviation                                                   Negative deviation  

              (ii)A mix of carbon disulphide & acetone,               A mix of  Phenol & aniline 

               (iii) Volume increases                                                 Volume decreases,  
Ans.12. Raoult’s law states that partial pressure of a volatile component of a solution is directly 

proportional to its mole fraction.  

It is a special case of Henry’ law because it becomes the same when “Kh” (Henry constant) is 

equal to pressure of pure solvent. 
 

Ans.13. 1. Hmixingand Vmixingof ideal solutions should be zero. 

 

           2.They should obey Raoult’s law over the entire range of concentrations. 
 

Ans.14. For the given binary solution of A and B, it would be ideal if A-B interactions are equal 

to A-A and B-B interactions and it would be non-ideal if they are different to each other.The 

deviation from ideal behavior will be positive if A-B interactions are weaker as compared to A-A 

and B-B. The deviation will be negative if A-B interactions are stronger as compared to A-A and 

B-B. 
 

Ans.15.(i) Minimum boiling azeotropes are the non-ideal solutions showing positive deviation 

while maximum boiling azeotropes are those which show negative deviation. Because of 

positive deviation their vapour pressures are comparatively higher and so they boil at lower 

temperatures while in case of negative deviation, thevapour pressures are lesser and so higher 

temperature are required for boiling them.(ii) No, azeotropes can’t be separated by fractional 

distillation. 

Ans.16.(i) When a non-volatile solute is added to a volatile solvent the vapour pressure of pure 

solvent decreases because a part of the surfaceis occupied by non-volatile solute which can’t 

volatilise. As a result, thevapour pressure of solution decreases andhence, the solution requires 

a comparatively higher temperature to boil causing an elevation of boiling point. 

(ii) Ebullioscopic constant is defined as the elevation in boiling point of a solution of a non-

volatile solute when its molality is unity. Its units are K Kg mol-1 

 

Ans.17. The molecular mass of KCl in aqueous medium has been observed to be almost half 

than expected and it has been explained as dissociation of KCl into K+ ions and Cl- ions when 

actual no. of particles become double and so become the colligative properties but since 

molecular mass is always inversely proportional to colligative property it becomes almost half. 

In case of benzoic acid in benzene, association of molecules take place when they dimerise and 

their no. becomes almost half and so molecular mass doubles as a result. 
 

Ans.18. Reverse osmosis will take place. We will observe the movement of solvent molecules 
from the solution to solvent phase and the level of solution will decrease. 
 
Ans.19. The freezing point depression depends upon the molal concentration of the solute and 

does not depend upon the nature of the solute .It is therefore, a colligative property 



Ans 20.Glucose is a non electrolyte, when added to water it do not break up into ions whereas 
Common salt is an electrolyte when added to water it breaks up to give Sodium and chloride ions 
, The number of particles in solution of Common salt are nearly double the number of particles in 
the solution of glucose so the osmotic pressure of common salt solution is nearly twice that if 
Glucose solution. 
THREE MARKS QUESTION  
Ans.1 

 

Ans.2. Observed  Tb = 100.083 - 100 =0.083 0C 

 

Ans.3. The semi permeable membrane is very importantin the phenomenon of osmosis 

because they only permit the movement of solvent molecules through them.  

Two solutions having similar osmotic pressure at a given temperature are called isotonic 

solutions. If the given solution has less osmotic pressure it is called hypo tonic and it is hyper 

tonic if its osmotic pressure is higher than the the solution on the other side of semi permeable 

membrane. Osmosis takes place only in hypo tonic and hypertonic solutions. 

Ans.4 

 
Molar concentration of both the solutions is same. 



KCl ionizes into K+ and Cl–where as CH3COOH does not ionize 

Osmotic pressure is colligative property 

Its value depend on number of particles. 

Since, KCl produces more ions so, osmotic pressure of KCl will be more than that of CH3COOH.                                                               

Ans.5 Scuba divers cylinder has a mixture of helium, nitrogen and oxygen ,as they go down at 
high pressure which increases the solubility of these gases in the blood when they come up 
pressure decreases and nitrogen is released as the solubility decreases and the bubbles  of 
nitrogen gas can block capillaries causing condition called bends which is both painful and 
dangerous. In order to avoid formation of bends in blood the divers are subjected to 
decompression chambers where pressure is lowered down gradually releasing the gas from 
blood slowly. 

 Ans.6.For solution A                          ∆V= n RT 

4.98 x 1L = 18/180 x R x T 

For solution B                         ∆V= n RT 

1.52 x 1L = n x R x T 

1.52 x 1L/ n = 4.98 x 1L / 0.1 

1.52 / n = 4.98 / 0.1 

n = 1.52 x 0.1 / 4.98 = 0.035moles 

c= 0.035 mol L-1 

Ans.7. Sodium chloride being ionic compound ionizes as (NaCl  Na++ Cl-) in aqueous 
solution. The concentration of solute particles in this case becomes approximately 0.2 M which 
is twice the concentration of glucose solution. Consequently, freezing point depression of NaCl 
solution is also approximately twice that of glucose solution. 
 Ans.8  Mass of water = density x volume= 1 x 1000 = 1000g = 1Kg. 

   ∆Tf = iKf m 

 2   = (2 x 1.86 x z / 58.5 x 1000) x 100 

  z = 58.5/1.86= 31.45g 

 Ans.9.No of moles of urea= mass of urea / molar mass of urea. 
 = 25/ 60 =0.42 
 No of moles of thiourea= mass of thiourea / molar mass of thiourea. 
= 25/76 = 0.33 
  molality of solution= moles of solute / mass of solvent in Kg 
molality of solution= (moles of solute / mass of solvent in g) x 1000 
molality of solution= (0.33+0.42/ 100) x 1000 
molality of solution= 1.50m 
∆Tb =0.52 x 1.50= 5.44K 
  Tb (solution) - Tb (solvent) = 5.44K 
Tb (solution) = 5.44K + 373.15 =378.59K 
Ans.10.∆Tb = Kb  x m 
∆Tb = (0.52 x 3.42g/342g mol-1 x 100 } x 1000 
∆Tb = 0.052 x100 /1000 = 0.0052 K 
 Tb (solution) - Tb (solvent) = 0.0052K 
  Tb (solution)   = 0.0052K + 373.15= 373.1552K 

 

  



 

UNIT—3 

ELECTROCHEMISTRY                     

Concept 1: Commercial cells. 

ONE MARK QUESTIONS    I. Match the following: 

S.No. Cell  Electrolytes used 

1 Dry Cell A Aq.KOH 

2 Fuel Cell B ZnO and Aq.KOH 

3 Lead Storage Battery C A paste of NH4Cl and ZnCl2 

4 Zn/Hg Cell D Dil.H2SO4 

II. State True or False 
1. Dry cell does not provide a constant voltage throughout life. 
2.A Zn/Hg Cell is superior to dry cell. 
3. A Fuel Cell has about 70% chemical efficiency. 
4. The lead storage battery is an example of primary cell. 
III.VSQ related with dry cell 

For the lechlanche cell 

write the: 

(a)The chemical reactions involved at cathode. Ans:  

(b). Change in oxidation state of    Mn Ans:  

(c). The complex entity formed between 

Zn2+(aq) and NH3(g) 

Ans: 

 

Concept 2: Units of conductivity,molar 

conductivity etc. 

 

IV.Match the following: 

S.No. Property Unit 

1 Conductivity S-1cm 

2 Conductance S cm2mol-1 



3 Molar Conductivity cm-1 

4 Cell Constant Scm-1 

5 Resistivity S 

 

Concept 3: Products of electrolysis 

V. 

Predict the products of 

electrolysis  for : 

 

1.An aqueous solution of AgNO3 using Ag 

electrodes 

Ans : 

2.An aqueous solution of CuSO4 using Cu 

electrodes 

Ans : 

3.An aqueous solution of AgNO3 using Pt 

electrodes 

Ans: 

4.An aqueous solution of NaCl using Pt 

electrodes 

Ans: 

 
VI. Read the given passage and answer the questions 1 to 5that follow: 

A Lead storage battery is the most important type of secondary cell having a lead anode and a grid 

of lead packed with PbO2 as cathode. A 38% solution of sulphuric acid is used as electrolyte. 

(Density=1.294 g mL-1) The battery holds 3.5 L of the acid. During the discharge of the battery, the 

density of H2SO4 falls to 1.139 g mL-1. (20% H2SO4 by mass) 

(1) Write the reaction taking place at the cathode when the battery is in use. 

(2) How much electricity in terms of Faraday is required to carry out the reduction of one mole of 

PbO2? 

(3) What is the molarity of sulphuric acid before discharge? 

(4) Lead storage battery is considered a secondary cell. Why? 

(5) Write the products of electrolysis when dilute sulphuric acid is electrolysed using Platinum 

electrodes. 

VII. When 9650 coulombs of electricity is passed through a solution of copper sulphate, the 
amount of copper deposited is (given at. wt. of Cu = 63.6) 
(a) 0318g     (b) 3.18 g        (c) 31.8g       (d) 63.6g 
VIII. A silver cup is plated with silver by passing 965 coulombs of electricity. The amount of Ag 
deposited is : 
(a) 107.89 g    (b) 9.89 g      (c) 1.0002 g    (d) 1.08 g 
IX. The number of coulombs required to reduce 12.3 g of nitrobenzene to aniline is : 
(a) 115800 C      (b) 5790 C      (c) 28950 C       (d) 57900 C 
X. The amount of electricity that can deposit 108 g of Ag from AgNO3 solution is: 
(a) 1 F       (b) 2 A     (c) 1 C       (d) 1 A 



 
Q. 1.Which solution will allow greater conductance of electricity, 1 M NaCl at 293 K or 1 M NaCl at 
323 K and why ? 

Q. 2.What does the negative value of E°cell indicate ? 

Q. 3.Why is the equilibrium constant K, related to only E°cell and not Ecell ? 

Q. 4.What is the sign of G for an electrolytic cell ? 
Q. 5.Rusting of iron is quicker in saline water than in ordinary water. Why is it so ? 
Q. 6.What would happen if the protective tin coating over an iron bucket is broken in some places ? 
Q. 7.Can a nickel spatula be used to stir a solution of Copper Sulphate ? Justify your answer. 
 (E°Ni²+/Ni = – 0.25 V  E°Cu²+/Cu = 0.34 V) 

Q. 8.Which out of 0.1 M HCl and 0.1 M NaCl, do you expect have greater 
m and why ? 

Q. 9.Three iron sheets have been coated separately with three metals A, B, C whose standard 
electrode potentials are given below : 

                    A        B        C     Iron 

 E°value – 0.46 V – 0.66 V – 0.20 V – 0.44 V 

 Identify in which rusting will take place faster when coating is damage. 

Q. 10.Which will have greater molar conductivity ? Solution containing 1 mol KCl in 200 cc or 1 mol 
of KCl in 500 cc. 

TWO MARKS QUESTIONS 

Q. 1. (a).How will the value of Ecell change in an electrochemical cell involving the following 

reaction of the concentration of Ag+ (aq) is increased ? 

 (b).What will be e. m. f. when the cell reaches equilibrium : 

  Mg (s) + 2 Ag+ (aq) ——→ Mg2+ (aq) + Ag(s) 

Q. 2. (a).In a cell reaction, the equilibrium constant K is less than one. Is E° for the cell positive 
or negative ? 

 (b).What will be the value of K of E°cell = 0 ? 

Q. 3. Knowing that : 

 Cu2+ (aq) + 2 e– ———→ Cu (s) E° = + 0.34 V 

 2 Ag+ (aq) + 2 e– ———→ 2 Ag (s) E° = + 0.80 V 

 Reason out whether, 1 M AgNO3 solution can be stored in Copper Vessel or 1 M CuSO4 

solution in Silver Vessel. 

Q. 4.What is the number of electrons in one Coloumb of electricity ? 

Q. 5.Which of the following pairs will have greater conduction and why ? 

 (a)Copper wire at 25 °C and Copper wire at 50 °C. 

 (b)0.1 M acetic acid solution or 1 M acetic acid solution ? 



THREE MARKS QUESTIONS 

Q. 1.The following curve is obtained when molar conductivity (λm) is plotted against the square 

root of concentration for 2 electrolytes A and B. 

 (a)What can you say about the nature of the two electrolytes A and B ? 

 (b)How do you account for the increase in molar conductivity λm for the electrolytes A 

and B on dilution ? 

 

 

 

 

 

 

 

 

 

Q.2.Iron and nickel are used to make electrochemical cell by using a salt bridge to join a half cell 

containing 1 M Fe2+ (aq) in which a strip of iron has been immersed to a second half cell 

which contains 1 M Ni2+ (aq) in which a strip of Ni has been immersed ? A voltmeter is 
connected between the two metal strips : 

 E°Fe²+/Fe = – 0.44 V E°Ni²+/Ni = – 0.25 V 

 (a)Write the name of the cathode and anode. 

 (b)Write the half reactions involved ? 

 (c)What would be the effect on the Voltmeter reading if Fe2+ concentration were 
increased ?. 

Q. 3.Consider the electrochemical cell : 

 Zn (s) / Zn2+ (aq) // Cu2+ (aq) / Cu.  

              It has an electrical potential of 1.1 V when concentration of Zn2+ and Cu2+ ions is unity. 

 State the direction of flow of electrones and also specify if Zinc and Copper are deposited 
or dissolved at their respective electrodes. When : 

 (a) an external opposite potential of 0.8 V is applied. 

 (b) an external opposite potential of 1.1 V is applied. 

 (c) an external opposite potential of 1.4 V is applied. 

Q. 4.Given that : 

 CO3+ + e– ———→ CO2+ E° = 1.82 V 

 2 H2O ———→ O2 + 4 H+ +4 e– E° = – 1.23 V 

 Explain why CO3+ is not stable in aqueous solution ? 

A

B

400

200

0.2      0.4
C

½

lm

 



Q. 5.For the reaction : 

 2Ag+ + Hg ———→ 2Ag + Hg2+ 

 E° = 0.80 V E° = 0.79 V 

 Predict the direction in which the reaction will proceed if : 

 [Ag+] = 10–1 mol/h [Hg2+] = 10–3 mol/h 

FIVE MARKS QUESTION. 

Q.1. (a) The e.m.f. of the following cell at 298 K is 0.1745 V 
         Fe (s) / Fe 2+ (0.1 M) // H+ (x M)/ H2 (g) (1 bar)/ Pt (s) 
       Given :  E0 =(Fe/Fe2+ ) =  - 0.44 V 

Calculate the H+ ions concentration of the solution at the electrode where hydrogen is being 
produced. 
(b) Aqueous solution of copper sulphate and silver nitrate are electrolysed by 1 ampere 
current for 10 minutes in separate electrolytic cells. Will the mass of copper and silver 
deposited on the cathode be same or different? Explain your answer. 
Q,2. (a) Calculate the degree of dissociation of 0.0024 M acetic acid if conductivity of this 

solution is 8.0 × 10-5 S cm-1. Given λ0
H+= 349.6 Scm2 mole-1,  λ0 

CH3COO - = 40.9 Scm2 mole-1, 
 

(b) Solutions of two electrolytes ‘A’ and ‘B’ are diluted. The limiting molar conductivity of ‘B’ 
increases to a smaller extent while that of ‘A’ increases to a N much larger extent 
comparatively. Which of the two is a strong electrolyte? Justify your answer. 
Q.3. (a) A cell is prepared by dipping a zinc rod in 1M zinc sulphate solution and a silver 
electrode in 1M silver nitrate solution. The standard electrode potential given: 
E0 Zn2+ / Zn = - 0.76 V,    E0 Ag+ / Ag = + 0.80 V 

What is the effect of increase in concentration of Zn2+ on the Ecell? 
(b) Write the products of electrolysis of aqueous solution of NaCl with platinum electrodes. 
(c) Calculate e.m.f. of the following cell at 298 K: 
Ni(s) / Ni2+ (0.01 M) // Cu2+ (0.1M) / Cu (s) 
[ Given E0 Ni2+/ Ni = - 0.25 V , E0 Cu2+/Cu = + 0.34 V ) 

Write the overall cell reaction. 

Q.4. (a) Apply Kohlrausch law of independent migration of ions, write the expression 
to determine the limiting molar conductivity of calcium chloride. 
(b) Given are the conductivity and molar conductivity of NaCl solutions at 298K 
at different concentrations: 
Concentration M                Conductivity Scm-1              Molar conductivity S cm2 mol-1 
           0.100                                 106.74 x 10 -4                                   106.7 
           0.05                                   55.53 x 10 -4                                            111.1 
           0.02                                   23.15 x 10 -4                                                             115.8 
Compare the variation of conductivity and molar conductivity of NaCl solutions on dilution. 
Give reason. 
(c) 0.1 M KCl solution offered a resistance of 100 ohms in a conductivity cell at 298 K. If the cell 
constant of the cell is 1.29 cm-1, calculate the molar conductivity of KCl solution. 
Q.5. (i) State the relationship amongst cell constant of a cell, resistance of the solution in the 
cell and conductivity of the solution. How is molar conductivity of a solution related to 
conductivity of its solution? 



       (ii) A voltaic cell is set up at 25◦C with the following half cell; 
Al / Al3+ (0.001 M) and Ni /Ni2+ (0.50 M) 
         Calculate the cell voltage. [ E◦ Ni2+/Ni = - 0.25V, E◦Al3+/Al = -1.66V] 
Q.6.(i) Calculate the potential of hydrogen electrode in contact with a solution whose pH is 10. 
        (ii) State Faraday’s laws of electrolysis. How much charge in terms of Faraday is required 
for           reduction of 1 mol of Cr2O72- to Cr3+ ? 
 

ANSWER KEY OF UNIT THREE. 

ELECTROCHEMISTRY 

ONE MARK QUESTIONS 

Answer Key (Electrochemistry) 

Concept Type of questions Answer 

Commercial 

cells. 

 

I.Match the following Dry Cell  :: A paste of NH4Cl and ZnCl2  

Fuel Cell ::   Aq.KOH  
Lead Storage Battery :: Dil.H2SO4 
Zn/Hg Cell::       ZnO and Aq.KOH 

II.State True or False 

 

1. Dry cell does not provide a constant voltage throughout 
life.[T] 
2. A Zn/Hg Cell is superior to dry cell.[T] 
3. A Fuel Cell has about 70% chemical efficiency.[T] 
4. The lead storage battery is an example of primary cell.[F] 

III.VSQ related with dry cell 

 

(a)The chemical reactions involved at cathode. 
Ans : MnO2 + NH4+  + e-→Mn(OH)O  + NH3 
(b). Change in oxidation state of   Mn 
Ans : +4 to +3 
(c). The complex entity formed between Zn2+(aq) and 
NH3(g) 
Ans : [Zn (NH3)4]2+ 

Units of 

conductivity,molar 

conductivity etc. 

IV.Match the following: 

 

Conductivity    ::   Scm-1  
Conductance   ::   S  
Molar Conductivity  :: S cm2mol-1  
Cell Constant  :: cm-1 
Resistivity        ::  S-1cm  

Products of 

electrolysis 
V.Predict the products of 

electrolysis  for : 

 

1.An aqueous solution of AgNO3 using Ag electrodes : 
Ans: At anode    Ag → Ag+  +  e- 
At  Cathode    Ag+  +  e-→  Ag 
2. An aqueous solution of CuSO4 using Cu electrodes: 
 At anode          Cu     →   Cu2++  2e- 
At  Cathode    Cu2++  2e -→  Cu 
3. An aqueous solution of AgNO3 using Pt electrodes: 
At Cathode Ag+  +  e-→  Ag 
At anode : 4OH-→ 2H2O  + O2  + 4e- 
4. An aqueous solution of NaCl using Pt electrodes: 

At cathode: 2H+ + 2e-→H2 
At anode:  2Cl-→ Cl2  + 2e- 



VI. Reaction taking place at cathode when the battery is in use: 

1. PbO2 (s) + SO4 2-(aq) +2H+ (aq) +2e- —→PbSO4 (s )+ H2O  

2. 2 F              3. Molarity  5.02M 
4. It can be recharged after use. 
5. At anode: O2 (g) , At cathode: H2 (g) 
VII. b)          VIII. d)            IX. d)               X. a) 
Ans.1. 1 M NaCl at 323 K as the ionic mobilities increase with increase in temperature. 
Ans.2. ∆G will be positive, the cell will not work. 
Ans.3. This is because Ecell  is zero at equilibrium. 

Ans.4. Positive. 

Ans.5. In saline water, NaCl helps water to dissociate into H+ and OH–. Greater the number of H+, 
quicker will be rusting of Iron. 

Ans.6. Iron will corrode faster as the oxidation potential of Fe is higher than that of  tin 
. 
Ans.7. Reduction potential of Ni is less than Cu. Ni will replace the Cu from CuSO4. Thus Ni spatula 

cannot be used to stir a solution of CuSO4. 

Ans.8. 0.1 M HCl will have greater  λm because H+ (aq) being smaller in size than Na+ (aq) and 

have greater mobility. 
Ans.9. Rusting of iron will take place when coated with metal C as it is placed above iron more 

than other metal. 

Ans.10.1 mol of KCl in 500 cc. 

TWO MARKS QUESTIONS 

Ans.1. (a) Ecell = E°cell – 
0.059

2
 log 

2

2

Mg

Ag

+

+

  

  

 

 As the concentration of [Ag+] ion increases, Ecell increases. 

 (b)  e.m.f. = 0 

Ans.2.a)For a cell E° = 
0.0591

n
 log K 

  K < 0 ⇒ log K < 0 

  i.e. log K is – ve. 

  Then E°cell will be negative. 

 (b) If E°cell = 9 then 0 = 
0.0591

n
 log K 



  log K = 0 ⇒ K = 1 

Ans.3. A solution of an electrolyte can be stored in a particular vessel only in case there is no 

chemical reaction taking place with the material of the vessel. 

 Cu is a strong reducing agent and can lose electrons to Ag+ as E° of Cu is less than that of 

Cu. So AgNO3 cannot be kept in Copper Vessel. 

 CuSO4 solution can be stored in Ag Vessel as no chemical reaction will take place as Ag is 

placed above Cu in the activity series and Ag is less reactive than Copper. 

Ans.4. Charge on one mole of electrons = 1 F = 96500 C 

 96500 C of Charge is present on electrons = 6.022 × 1023 

  1 C of Charge is present on electrons = 
236.022 10

96500 C


 × 1 C 

          = 6.24 × 1018 

Ans.5. (a) Copper wire at 25°C because with increase in temperature metallic conduction 

decreases due to vibration of kernels. 

 (b) 0.1M acetic acid solution because with dilution degree of dissosciation increases and 

hence no. of ions. 

THREE MARKS QUESTIONS 

Ans.1. (a) A is a strong electrolyte and B is a weak electrolyte. 
 (b)Molar conductivity of a strong electrolyte (A) increases with dilution as ionic mobility 

increases. In a weak electrolyte molar conductivity increases steeply with dilution 
as degree of dissociation increases and hence no. of ions increases. 

Ans.2. (a) Anode : Fe , Cathode : Ni 

 (b)Reaction at anode : Fe ———→ Fe2+ + 2 e– 

       Reaction at cathode : Ni2+ + 2 e– ———→ Ni 
 (c)Voltmeter reading decreases. 
Ans.3. (a)Electrons flow from Zn rod to Cu rod. 
      Zinc dissolved and Copper gets deposited. 
 (b) No flow of electrons and current. 
        No change observed at Zinc and Copper electrodes (system is at equilibrium). 
 (c) Electrons flow from Cu rod to Zn rod. 
       Zinc is deposited and Copper gets dissolved. 
Ans.4. The E°cell can be calculated as : 

 4 [Co3+ + e– ———→ Co2+] E° = 1.82 V 

 2 H2O ———→ O2 + 4 H+ +4 e– E° = – 1.23 V 

 —————————————————————— 



 Cell reaction : 4 Co3+ + 2 H2O ———→ Co2+ O2 + 4 H+ 

 E°cell = 1.82 V – (– 1.23 V) = 3.05 V 

 Since E°cell is positive, the cell reaction is spontaneous. Co3+ ion will take part in the 

reaction and hence unstable in aqueous solution. 
Ans.5. Cell reaction is : 

 2 Ag+ + 2 Hg ———→ 2 Hg + Hg2
2+ 

 Ecell = E°cell – 
0.0591

2
 log 

2

2

2

Hg

Ag

+

+

  

  

 

  = (0.80 V – 0.79 V) – 
0.0591

2
 log 

( )

3

2
1

10

10

−

−
 

  = 0.01 V – 
0.0591

2
(– 1) = 0.01 + 0.0295 

  = 0.0395 V 
 Since Ecell is positive, the reaction will be spontaneous in the forward direction. 

FIVE MARKS QUESTION. 

Ans.1.a).  Fe + 2H+ ———→  H2 + Fe2+ 

                 Ecell = E°cell – 
0.0591

2
 log [Fe

+
] / [H

+
]2

 

               E°cell = E°
H

+
/H2 — E°

Fe
2+

/Fe
 

                 ⇒0-(-0.44) = 0.44 V 

                 0.1745 = 0.44 – 
0.0591

2
 log (0.1)/(x)2 

                                            Log x = -5 

                                           Log[H
+
] = -5 

                                     [H+] = 10-5 

b).The mass of copper and silver deposited at the cathode will be different. The amount of 
different substances deposited by the same quantity of electricity passing through the 
electrolytic solution are directly proportional to their chemical equivalents. 
 

Ans.2. λ0 
(CH COOH) = λ0

H
++ λ0 

CH3COO – 

= 349.6 + 40.9 = 390.5 Scm2 mole-1 

 m  = 1000 / C  

 m  =  8.0 × 10-5   /0.0024 =33.33Scm2 

α = m / m 



 = 0.085/390.5=  

b).Electrolyte B is a strong electrolyte. Limiting molar conductivity increases only to a smaller 
extent for a strong electrolyte, as on dilution the interionic interactions are overcome.  molar 
conductivity increases to a larger extent for a weak electrolyte, as on dilution the degree of 
dissociation increases, therefore the number of ions in total volume of solution increases. 
 

Ans.3. a). Ecell = Decreases   

            b). Anode: Cl2 ↑                       Cathode : H2 ↑ 
            c).Cu2+ (aq) + Ni s → Ni2+ (aq) +Cu 

              E0
cell = E0cathode − E0

anode 

              E 0 cell = 0.34− (− 0.25)  

              E
 
0 cell  =  0.59V 

                 Ecell = E°cell – 
0.0591

2
 log [Ni2+] / [Cu2+] 

                 Ecell = 0.59 – 
0.0591

2
 log [0.01] / [0.1] 

                Ecell = 0.6195V 
 

Ans.4. a).  ⋀0m (CaCl2 )  = λ0 mCa2+ + 2λ0 mCl- 
b).Conductivity of NaCl decreases on dilution as the number of ions per unit volume decreases. 

Whereas molar conductivity of NaCl increases on dilution as on dilution the interionic interactions 

are overcome and ions are free to move. 

c).  G* = kR  

           k = 1.29/100 = 0.0129 S cm-1 

         m  = 1000 / C  

         m  =   1000 / 0.1 

          m  =   S cm2 mol-1 

 

Ans.5. (i)   k= G*/R      

                 m  = 1000 / C  

                (ii) ENi2+/Ni = -0.25 – 
0.0591

2
 log  1/0.50 

                 ENi2+/Ni = -0.25 V 

                 EAl3+/Al = -1.66 –0.0591/3.
 
log 1/0.001 

                 EAl3+/Al = 1.719 V 

             Ecell = 0.259V –(-1.719V) = 1.46V 
 

Ans.6. (i)   EH+/1/2 H2 = E0H+/1/2 H2-0.0591/n. log1/ [H+] 
                     EH+/1/2 H2 =  0 -0.0591/1. log1/ [10-10] 
                              EH+/1/2 H2 = - 0.591V 
(ii) First law-the chemical deposition due to flow of current through an electrolyte is directly 
proportional to the quantity of electricity (coulombs) passed through it. 



Faraday's second law of electrolysis states that, when the same quantity of electricity is 
passed through several electrolytes, the mass of the substances deposited are proportional to 
their respective chemical equivalent or equivalent weight. 
3F 

                                                                                                                                                         

  



                                                                                                                                                                                       

UNIT—4 

CHEMICAL KINETICS 
 

ONE MARK QUESTIONS 

I.State whether given statement is true or false. 

1. The unit of K for first order reaction is molL-1s-1.                                                                     
2. The radioactive decay follows zero order kinetics.                                                                
3. For r =k[A]2[B],the order of reaction is 3                                                                                  
4. For second order reaction unit of k is mol-2L2s-1.                                                                    
5. For a reaction order and molecularity are always same.                                                    

      6. Order of reaction is always a whole number whereas molecularity can be fractional  
MCQ 
1.The order of reaction for,r=k[A]2[B] is 
(a). 1    b)  0     (c)2      (d) 3 
2.A reaction 50% complete in 2 hours and 75% in 4 hours, the order of reaction will be   
(a).0     b)  1    (c)2      (d) 3 
3.For a reaction A+B  C,the rate law is given by r=k[A]1/2[B]2 the order of 
reaction is : 

(a).0     b)  5/2    (c)2      (d) 3/2 
       4. What is the unit of K if  rate ==K{A}2{B} 
          (a) s-1  (b)  mol L-1  (c) mol-2L2s-1 (d)  mol-1Ls-1 
       5.What is the molecularity of reaction for the following elementary reaction: 
          2A+B----→C 
          (a) 1 (b)  2  (c) 3 (d)  0 
        6.What is the order for following photochemical reaction: 
         H2+Cl2----→2HCl 

(a) 1      (b) 2      (c) 3              (d) 0 
        7. The unit of rate of reaction is 
        (a) mole/dm3              (b) mole/pound 
        (c) mole/dm3 sec       (d) mole/cm3 
       8. The rate of reaction between two specific time intervals is called 
       (a) instantaneous rate      (b) average rate 
       (c) specific rate                   (d) ordinary rate 
       9. A catalyst increases rate of reaction by 
      (a) decreasing enthalpy      (b) decreasing internal energy 
      (c) decreasing activation energy   (d) increasing activation energy 
      10. Activation energy of the reaction is 
       (a) the energy released during the reaction 
       (b) the energy evolved when activated complex is formed 
       (c) minimum amount of energy needed to overcome the potential barrier 
       (d) the energy needed to form one mole of the product 
III.Predict the order of reaction for following graphs: 



 

a) rate  b) rate                

 

 Conc (conc)2 

 

 

b) log[R] R        P d)rate 

 

             time                                                                          conc 
 

 IV Fill in the blanks: 
(a).The relationship between t/2 and k for first order reaction is____________. 
(b).The half period is independent to concentration of reactants for ___________order reaction. 
(c).The radioactive decay follows___________________order kinetics. 
(d).The rate constant and rate of reaction have same units’ for______________order reaction. 
(e).The half-life period is inversely proportional to concentration of reactants 
for______________order reaction. 
(f).If the value of t/2 for first order reaction is 693 s, the value of K will be__________ 
(g).The half period is directly proportional to initial concentration of reactants for               

__________order reaction. 
Q. 1.In the reaction A —→ B, if the concentration of A is plotted against time, the nature of the 

curve obtained will be as shown. What is the order of the reaction ? 

 
Q. 2.What is the effect of temperature on activation energy ? 
Q. 3.Which will dissolve in water faster, powdered sugar or crystalline sugar and why ? 
Q. 4.Which reaction will take place faster and why ? 
    500 °C 
 C (s) + ½ O2 (g) —————→ CO (g) 

    1000 °C 
 C (s) + ½ O2 (g) —————→CO (g) 

Q. 5.For a reaction A + H2O ——→ B; r = k [A]. What is its (i) Molecularity (ii) Order ? 

TWO MARKS QUESTIONS 

C
o
n
ce

n
tr

a
ti
o
n

Time



Q.1.  What is  (i) Rate law expression?  (ii) Rate determining step?  
Q.2.  This reaction is of first order and rate constant of reaction is  5.7 X 10-3 S-1.  Find the value 
of t1/2. 
Q.3.   Define (i)     Activation energy         (ii)    Collision frequency. 
Q.4.  Time required to decompose SO2Cl2 to half of its initial amount is 1 hour. If the 
decomposition  
is a first order reaction, calculate the rate constant of the reaction.  
Q.5.  The conversion of molecules from A to B follows second order kinetics. If the 
concentration of A 
is increased to five times, how will it affect the rate of formation of B?  
Q.6.The rate of decomposition of N2O5 is 2.4 x 10-4mol L-1s-1 when [N2O5] is 0.36 M. What is the  
rate law and value of k for this first order reaction? 
Q.7.   In a first order reaction, 75% of reactants disappeared in 1.386 hrs. Calculate the rate 
constant  
of the reaction.  
 Q.8.Rate of formation of product for second order reaction is 9.5 x  10-5mol L-1 s-1.  
The initial concentration of reactant was found to be 0.01 mol/L. 
               a)  Write rate law for second order reaction. 
                b) Calculate the rate constant for the given second order reaction.   
Q. 9.A reaction : Reactant ——→ Product is represented by : 

 
 (i).Predict the order of the reaction. 
 (ii).What does the slope of the graph represent ? 
Q. 10.For a reaction, the activation energy is zero. What is the value of rate constant at 300 K if 

K = 1.6 × 106 s–1 at 280 K. 

Q.11.The slope of the line in the graph of log K is 
1

T
 for a reaction is – 5841 K. Calculate Ea for 

the reaction. 

THREE MARKS QUESTIONS 

Q. 1. Consider the reaction R ——→ P. The change in concentration of A with time is shown in 

the given plot : 

Conc. of
reactant

(R)

Time (t)

[R]0



 

 (i).Predict the order of the reaction. 

 (ii).Derive the expression for the time required for the completion of the reaction.} 

Q. 2.Answer the following questions on the basis of the given curve for a first order reaction : 

 A ——→ P 

 

 (i).What is the relation between slope of this line and rate constant ? 

 (ii).Calculate the rate constant of the above reaction if the slope is 2 × 10–4 s–1. 

Q. 3.For a certain chemical reaction variation in concentration in [R] VS time plot is given below. 

For this reaction write : 

 

 

 

 

 

  

(i).What are the units of rate constant ? 

(ii).Give the relationship between k and t½. 

(iii).What does the slope of the above line indicate. 

Q. 4.Consider the following diagram representing potential energy plot and answer the 

following questions : 

Conc. [R]

x

y

Time (t)

Time

[R ]

[R]

0
log

 



 (i).What do ‘x’ and ‘y’ represent ? 

 (ii).What does ‘z’ represent in this diagram ? 

 (iii).Is the reaction endothermic or exothermic ? 

 

Q. 5.Consider a plot between k vs
1

T
 where T is the temperature. On the basis of this plot, answer 

the following questions : 

 

 (i).What is the slope in this line ? 

 (ii).What is the intercept of this line on the y-axis ? 

 (iii).What is the relation between K and T ? 

Q.6.Diagram given below shows a plot of potential energy Vs reaction co-ordination for a 

hypothetical reaction. Write answers to the following from the plot given : 

 (a).Represent reactant, product and activated complex in terms of A, B and C ? 

ln k

x

y

1

T



 (b).Is this reaction exothermic or endothermic ? 

 (c).What will be the effect of a catalyst on Ea of the reaction ? 

 

 

 

 

 

 

Q.7.The rate of a first order reaction is 0.04 mol/h/s at 10 minutes and 0.03 mol/h/s at 20 

minutes. Find the half life period of the reaction. 

Q.8. (i) Define half life period. 
(ii)The half-life period of first reaction is 10 minutes.  How long it will take for concentration  
of reactant to be reduced to 10% of original?   
Q.9.What do you understand by integrated rate equation? Deduce the integrated rate equation 
For first order reaction?  
Q.10.A chemical reaction is of second order w.r.t. a reactant. How will the rate of reaction be 
affected if the concentration of this reactantis : (a) Doubled; (b) Reduced to 1/8th. 
Q.11.From the following data for a chemical reaction between A and B at 300 K 

 

[A] mol/L                       [B] mol/L                    Initial rate (mol L–1 sec–1) 

2.5 × 10–4                     3 × 10–5                         5 × 10–4 

2.5 × 10–4                      6 × 10–5                         4 × 10–3 

1 × 10–3                          6 × 10–5                        1.6 × 10–2 

 Calculate (i) the order of reaction with respect to A and with respect to B.(ii) the rate constant 
300K 
Q.12.The decomposition of phosphine4PH3(g)----→P4(g) + 6H2(g) has rate law; 
Rate = k [PH3]. The rate constant is 6.0 × 10–4 s–1 at 300K and activation energy 
is 3.05 × 105 J mol–1. Calculate the value of the rate constant at 310K. (R = 8.314 J k–1mol–1). 
Q.13.  Show that for a first order reaction, time required for 99% completion is twice for the 
time required for the completion of 90% of reaction. 
Q.14. The rate of reaction triples when the temperature changes from 20°C to50°C. 
 Calculate the energy of activation. [R = 8.314 J k–1mol–1, log 3 =0.48] 

FIVE MARKS QUESTION 
Q.1.a).A certain reaction is 50% complete in 20 min at 300K and the same reaction is again 
50%                   complete in 5 min at 350K. Calculate the activation energy if it is a first order 
reaction.                                (R = 8.314J K–1 mol–1, log 4 = 0.602) 

 b)  Write two points of difference between order and molecularity of a reaction. 
 Q.2.(i)  A reaction is first order in A & second order in B.  

A 

Y 

 

C 

B 

x 

Reaction Coordinate 

P 

O 

T 

E 

N 

T 

I 

A 

L  

 

E 

n 

e 

r 

g 

y 



         a).Write differential rate equation.  
b).How is the rate affected on increasing the concentration of B Three times? 
 (i)How is the rate affected when conc of both A&B is doubled? 

         (ii). Name the factors which affect the rate of reaction. 
 Q.3.a)    For a reaction A + B--→ Products, the rate law is given by 

r = k [A]1/2 [B]2.       What is the order of reaction? 
(b) The conversion of molecules X to Y follows second order kinetics. If concentration of X 
is increased to three times how will it affect the rate of formation of Y?  
 

                                                               ANSWER KEY OF UNIT FOUR 

                                                                                                                              CHEMICAL KINETICS 

ONE MARK QUESTIONS. 

I. State whether given statement is true or false. 

            1. ( F )         2.( F )         3. (T)                4.( F )           5.( F )        6.(F)   

      II.MCQ 

          1.  Ans. 3          2. Ans.1             3. Ans. 5/2          4. Ans. mol-2L2s-1       5.Ans.3    

         6. Ans. 0        7.Ans.(c)           8.Ans.(b)             9.Ans.(c)              10.Ans.(c) 

      III.Predict the order of reaction for following graphs: 

      a).Ans. Ist order             b).Ans. Ist order                 c). Ans. 2nd order     d).Ans. Zero order 

     IV.Fill in the blanks: 
     (a).t/2=0.693/K.(b).First order reaction.(c).First order kinetics.(d).Zero order reaction. 
     (e).2nd order reaction. (f).1 X10-3s-1. (g). Zero_order reaction. 

Ans.1.First Order 

Ans.2.There is no effect of temperature on activation energy. 

Ans.3.Powdered sugar will dissolve in water faster as it has more surface area 

Ans.4.The second reaction is faster because increase in temperature increases the number of 

effective collisions and hence increase in rate. 

Ans.5.Pseudo unimolecular rection order = 1 

TWO MARKS QUESTIONS 

Ans.1.(i) Rate law expression is the expression in which rate is given in terms of molar 
concentration 
of reactants with each term raised to power which is experimentally determined. 
(ii)Rate determining step - The slowest step in a multiple step reaction which determines  
the overall rate of reaction is called rate-determining step. 



Ans.2.  121.5s 
Ans.3.  (i) Activation energy: Activation energy is the excess energy that the reactant molecule  
must acquire in order to cross energy barrier and change into products. 
 (ii) Collision frequency: The number of collisions per second per unit volume of reaction 
mixture 
is known as collision frequency. 
Ans.4.  1.925 x  10-4 s-1 
Ans.5.   25 times 
Ans.6.k = rate/[N2O5]    k = 2.4 x 10-4/0.36       k = 6.67 x 10-4 s-1 

Ans.7.   k= 2.78 x10-4s-1 
Ans.8.   k= 0.95 mol-1 Ls-1 

Ans.9. (i) Zero order 

 (ii) Slope = – k = 
d[R]

dt
 

Ans.10. log 2

1

K

K
 = a 2 1

1 2

E T T

2.303R T T

 −
 
 

 = 2 1

1 2

T T0

2.303R T T

 −
 
 

 = 0 

 2

1

K

K
 = antilog (0) = 1 or K2 = K1 = 1.6 × 106 s–1. 

Ans.11. Slope = – aE

2.303R
 

 Ea = – 2.303 R × Slope 

  = – 2.303 × 8.314 × – 5841 

  = 1.118 × 105 g/mol 

THREE MARKS QUESTIONS 

Ans.1. (i) Zero order 

 (ii) For the reaction R ——→ P 

  r = – 
d[R]

dt
 = K [R]° 

  – d [R] = K dt 

  On integration 

  – [R] = Kt + C 

  When t = 0 [R] = [R]0 

  On substitution 

  – [R] = Kt – [R]0⇒ [R] = – Kt + [R]0 

  Kt = [R]0 – [R] ⇒ t = 
1

K
 {[R]0 – [R]} 

Ans.2. (i) Slope = 
K

2.303
 

 (ii) Slope = 2 × 10–4 s–1 



   K   = 2.303 × Slope 

   = 2.303 × 2 × 10–4 s–1 

   = 4.606 × 10–4 s–1 

Ans.3. (i).Time–1 (s–1) 

 (ii) K = 
1
2

0.693

t
 

 (iii).Rate constant K of the reaction. 

Ans.4. (i).‘x’ represents Ea for forward reaction. ‘y’ represents Ea for backward reaction. 

 (ii).‘z’ represents ∆H, the enthalpy change for the reaction. 

 (iii).Exothermic reaction. 

Ans.5. (i).Slope = – aE

R
 

 (ii).Intercept = ln A 

 (iii).ln k α
1

T
 or K = A e–Ea/RT 

Ans.6. (a)A → Reactant 

        B → Product 

        C → Activated Complex 

 (b) .Exothermic 
 (c) .Catalyst will lower the activation energy for the reaction. 

Ans.7. Rate = K C 

 r1 = K C1 

 r2 =  KC2 

 
( )

1 1

2 2

r (10 min) C 0.04

r 20 min C 0.03
= =  

 K = 
2.303

t
 log 1

2

C

C
 

 When t = 10 min
 

 

 

 

 

 



 K  =

2.303

t  log 

0.04

0.03  = 

2.303

10  log 

4

3  

     = 0.0287 min–1 

 t½ = 
0.693

K
 = 

0.693

0.0287
 

    = 24.14 min. 

 Ans.8. i) Half life perod t1/2 of a reaction is defined as the time required to reduced the 
concentration of a reactant to one half of its initial value. Thus half life period of a first 
order reaction is independent of the initial concentration of the reactant.   
 ii)    K=0.693/600S  
         K=0.00115 S-1 

Put the value of K ,C1and C2 1In this equation. 

K = 
2.303

t
 log 1

2

C

C
 

      t =33.23 s 
 

        Ans.9. In this type of reaction, the sum of the powers of concentrations of reactants in rate 
law is equal to 1, that is the rate of the reaction is proportional to the first power of the 
concentration of the reactant. Consider the reaction R → P again. Therefore, the rate law for this 
reaction is, 

Rate ∝ [R] 

We know that [R] = -kt + [R]0 Taking log of both sides, we get 

ln[R] = -kt + ln[R]0 

∴ ln[R]/[R]0 = -kt  

∴ k = (1/t) ln [R]0 /[R]  

Now, consider equation II again. At time t1 and time t2, the equation II will be [R]1 = -
kt1 + [R]0 and [R]2 = -kt2 + [R]0 respectively, where [R]1 and  [R]2 are concentrations of the 
reactants at time t1 and t2 respectively. Subtracting second equation from first one, we get 

ln [R]1– ln[R]2 = -kt1 – (- kt2 ) 

∴ ln[R]1 /[R]2 = k (t2 – t1) 

∴ k = [1/(t2 – t1)] ln[R]1 /[R]2 

Now, taking antilog of both sides of equation V, we get [R] = [R]0e-kt 

Comparing this equation with equation of a straight line y = mx + c, if we plot ln [R] against t, 
we get a straight line with slope = -k and intercept = ln[R]0 



 

On removing natural logarithm from equation VI, the first-order reaction can also be written as, 

k = 2.303/t log[R]0 /[R] …………..(VII) 

If we plot a graph of log[R]0 /[R] against t, we get slope = k/2.303 
 
        Ans.10. (a) Four times (b) 1/64] 
        Ans.11. Correct Methods. 
        Ans.12. [Ans. : 30.97 × 10–3 s–1] 
        Ans.13. Correct Methods. 
        Ans.14. 12.59 kJ] 
FIVE MARKS QUESTION 
         Ans.1. a) 24.206 kJ/mol 

           b) i)Order of a reaction is the sum of the exponents to which the concentration terms of the 
reactants are raised. Molecularity is the number of molecules/atoms participants in a reaction.  
              ii)Order of a reaction can be be determined experimentally whereas molecularity is a 
theoretical concept. 

 
Ans.2.  i)  a)  r=k[A][B]2  b)  9 times  c) 8 times 

                   ii)   a) Nature of the reactants  b) Temperature c) Presence of catalyst d) Surface area 

of  

                          the  reactant.     e) Presence of light. 

          Ans.3. (a) 5/2; (b)] 9 times   

 

 

 

 

 

 

 

 

 

 



UNIT—5 

SURFACE CHEMISTRY 
ONE MARK QUESTIONS  (Multiple choice questions): 
 
Q.1. Adsorption of gases on solid surface is exothermic reaction because 
(a) free energy increases (b) enthalpy is positive   (c) entropy increases (d) enthalpy is negative 
 
Q.2. Tyndall effect is shown by 
(a) sol              (b) solution               (c) plasma                (d) precipitate 
 
Q.3. The cause of Brownian movement is 
(a) heat changes in liquid state      (b) convectional currents 
(c) the impact of molecules of the dispersion medium on the colloidal particles. 
(d) attractive forces between the colloidal particles and molecules of dispersion medium. 
 
Q.4. Peptization involves 
(a) precipitation of colloidal particles      (b) disintegration of colloidal aggregates 
(c) evaporation of dispersion medium    (d) impact of molecules of the dispersion medium on the 
colloidal particles 
 
Q.5. Read the following statements regarding enzyme catalysis 
(i) Enzyme catalysis is highly specific in nature. 
(ii) Enzyme catalysis to work effectively requires optimum temperature (298-310 K) and optimum pH 
(3-5) 
(iii) Metal ions like Na+, Mn2+, Co2+, Cu2+ etc. increases the activity of enzymes. 
(iv) Catalyst used in Ostwald’s process is platinised asbestos at 673 K. 
(v) Catalyst used in contact process is platinised asbestos or V2O5 at 673-723 K. 
Which of the following is the correct coding for the above statements? 
(a) FTFTF       (b) TFTFT         (c) TTFFF      (d) FTTFT 
 
Q.6. Match the columns 
Column-I Column-II 
(A) As2S3 sol                                                                                                         (p) Bredig’s Arc method 
(B) Fe(OH)3 sol                                                                                                    (q) Double decomposition 
(C) Colloidal sols of metals like Au, Ag, Pt, etc.                                          (r) Peptization   
(D) Conversion of freshly prepared precipitate into a colloidal sol.   (s) Hydrolysis 
 (a) A – (q), B – (s), C – (r), D – (p) 
(b) A – (q), B – (p), C – (s), D – (r) 
(c) A – (s), B – (q), C – (p), D – (r) 
(d) A – (q), B – (s), C – (p), D – (r) 
ASSERTION-REASON TYPE QUESTIONS 
Directions : Each of these questions contains two statements, Assertion and Reason. Each of these 
questions also has four alternative choices, only one of which is the correct answer. You have to select 
one of the codes  (a), (b), (c) and (d) given below. 
(a) Assertion is correct, reason is correct; reason is a correct explanation for assertion. 
(b) Assertion is correct, reason is correct; reason is not a correct explanation for assertion 
(c) Assertion is correct, reason is incorrect 
(d) Assertion is incorrect, reason is correct. 
 



Q.7. Assertion: Detergents with low CMC are more economical to use. 
Reason: Cleansing action of detergents involves the formation of micelles. These are formed when the 
concentration of detergents becomes equal to CMC. 
 
Q,8. Assertion: An ordinary filter paper impregnated with collodion solution stops the flow of colloidal 
particles. 
Reason: Pore size of the filter paper becomes more than the size of colloidal particle. 
 
Q.9. Assertion : The value of colligative properties are of small order for colloids as compared to true 
solution. 
Reason : Number of particles in colloidal solution is comparatively smaller than true solutions. 
Q. 10. What kind of adsorption is represented by the following graph : 

 

Q. 11. In the titration of oxalic acid by acidified KMnO4, the oxidation of oxalic acid is slow in the 

beginning but becomes fast as the reaction progresses. Why ? 

Q. 12. Out of PO4
3–,, SO4

2–,, Cl–,, which wil act as the best coagulating agent for for Fe (OH)3 ? 

Q.13. Arrange the following in correct order of their coagulating power : 

 Na+, Al3+, Ba2+ 

Q. 14 Which type of charged particles are adsorbed on the surface of As2S3 during its preparation ? 

 As2O3 + 3 H2S ——→ As2S3 + 3 HOH 

Q. 15. Which type of metals act as effective catalysts ? 
Q. 16. The colloidal solution of gold prepared by different methods have different colours. Why ? 
Q. 17. At high pressure, the entire metal surface gets covered by a mono molecular layer of the gas. 

What is the order of the process ? 
Q. 18. What is the term used for minimum concentration of an electrolyte which is able to cause 

coagulation of a sol ? 
Q. 19. A liquid is found to scatter a beam of light but leaves no residue when passed through the filter 

paper. What can the liquid be described as ? 
Q.20. If an electric field is applied to a colloidal sol, the dispersed phase particles are found to move 

towards the electrode of opposite charge. If however, the dispersed phase is made stationary, the 
dispersion medium is found to move in the opposite direction. What is the term used for such 
movement of dispersion medium ? 

Q. 21. Out of glucose, urea and dodecyl trimethyl ammonium chloride, which one forms micelles in 
aqueous solution above certain concentration ? 

T 

x 

M 



Q. 22. A plot of log  versus log p for the adsorption of a gas on a solid gives a straight line. What is the 
slope equal to ? 

Q. 23. The formation of micelles occurs only beyond a certain temperature. What is the temperature 
called ?         

Q. 24. What are the signs of H, S and G for the process of adsorption ? 
Q. 25. Out of CO and NH3 which is adsorbed on activated charcoal to a large extent and why ? 

Q. 26. On passing H2S through dilute HNO3 the colour less solution becomes turbid. Why ? 

Q. 27. A sol is prepared by addition to excess AgNO3 solution in KI solution. What charge is likely to 

develop on the colloidal particles ? 
Q. 28. If we add equimolar amounts of ferric hydroxide sol and arsenic sulphide sol, what will happen 

? 
Q. 29. What happens when freshly precipitated Fe (OH)3 is shaken with a little amount of dilute 

solution of FeCl3 ? 

Q. 30. What happens to a gold sol if gelatin is added to it ? 
Q. 31. Out of NaCl, MgSO4, Al2 (SO4)3, K4[Fe(CN)6], which one will bring about the coagulation of a 

gold sol quickest and in the least of concentration ? 
Q. 32. What is the unit for expressing flocculation value ? 

Q. 33.Out of PO4
3–, SO4

2–, Al3+ and Na+, which will have the highest coagulating power for As2S3 

colloid ? 
TWO MARKS QUESTIONS 
Q. 1. Bleeding is stopped by the application of alum to a wound. Why ? 
Q. 2. What is the purpose of adding gelatin to ice cream ? 
Q. 3. Dialysis is a method of purification of sols. But prolonged dialysis of the sol makes it unstable. 

Why ? 
Q. 4. What is the function of gum arabic in the preparation of Indian ink ? 
Q. 5. What is collodion ? What is its use ? 
 
Q. 6. Why the sun looks red at the time of setting ? Explain on the basis of colloidal properties. 
Q. 7. Addition of H2 to acetylene gives ethane in presence of palladium but if BaSO4 and quinoline or 

sulphur are also added, the product is ethane. Why ?. 
Q. 8. SnO2 forms a positively charged colloidal sol in acidic medium and a negatively charged sol in 

the basic medium. Why ? 
Q. 9. Why physical adsorption is multimolecular whereas chemisorption is unimolecular ? 
Q. 10. What is meant by induced catalysis ? Give an example. 
Q. 11. What type of colloidal sols are formed in the following ? 
 (i) Sulphur vapours are passed through cold water. 
 (ii) White of an egg is mixed with water. 
 (iii)Concentration of soap solution is increased. 
Q. 12. What is common to aquasol and aerosol ? In what respect do they differ ? 

THREE MARKS QUESTIONS 
1. Answer the following questions: 
(a) What happens when a freshly precipitated Fe (OH)3 is shaken with a little amount of dilute solution 
of FeCl3? 
(b) Why are lyophilic colloidal sols more stable than lyophobic colloidal sols? 

(c) What form Freundlich adsorption equation will take at high pressure? 
2.(a) A colloidal sol is prepared by the given method in figure. What is the charge of AgI 
colloidal particles in the test tube? How is the sol formed, represented? 
 



 
(b) Explain how the phenomenon of adsorption finds application in Heterogeneous catalysis. 
(c) Which of the following electrolytes is the most effective for the coagulation of Fe(OH)3 sol which is 
a positively charged sol ? 
NaCl, Na2SO4, Na3PO4. 
3.(i) Write the expression for Freundlich’s equation to describe the behaviour of adsorption from 
solution. 
(ii) What causes charge on sol particles? 

(iii) Name the promoter used in the Haber’s process for the manufacture of ammonia. 
4. Answer the following questions: 
(a) Which of the following electrolytes is most effective for the coagulation of 
AgI/Ag+ sol?a. MgCl2, K2SO4, K4[Fe(CN)6] 
(b) What happens when a freshly precipitated Fe(OH)3 is shaken with a little amount of dilute solution 
of FeCl3. 

(c) Out of sulphur sol and proteins, which one forms macromolecular colloids? 

 

ANSWER KEY OF UNIT -5 

ONE MARK QUESTIONS 

1.Ans.(d     2.Ans.(a    3.Ans.(c     4.Ans.(b     5.Ans.(b   6.Ans.(d    7.Ans.(a     8.Ans.(c        9.Ans.(a 

10.Ans.Chemisorption.     11.Ans.Autocatalysis by Mn+2.     12.Ans.PO4
3–. 13.Ans.Na+< Ba2+< Al3+ 

14.Ans.S2–. 15.Ans.Transition metals.    16.Ans. Due to difference in the size of colloidal 

particles.       17.Ans. Zero-order.        18.Ans.Flocculation-value.            19.Ans. Colloid. 

20.Ans.Electroosmosis.                   21.Ans. Dodecyl trimethyl ammonium chloride. 

                22.Ans.
1

n         
23.Ans. Kraft temperature          

24.Ans. Δ H = –ve 

  Δ S = –ve 

  Δ G = –ve 

25.Ans. Ammonia; because more easily liquefiable gas undergoes adsorption to a greater extent. 

26.Ans.Due to formation of colloidal sol of Sulphur. 



27.Ans. Positive.                         28.Ans. Both the sols will get coagulated. 

29.Ans. It causes peptization leading to the formation of a positively charged sol of Fe (OH)3. 

30.Ans.It causes stabilization of gold sol.    31.Ans.Al2 (SO4)3.   32.Ans. millimole per litre. 33.Ans.Al3+. 

TWO MARKS QUESTIONS 
1.Ans. Blood is a colloid alum being an electrolyte, makes the blood to coagulate and form clot. 
2.Ans. Ice cream is a colloid. Gelatin imparts stability to it because gelatin is a protective colloid. 
3.Ans. Traces of electrolytes in the sol, impart charge to dispersed phase particles making it stable. 

Prolonged dialysis removes all electrolytes thus making the sol unstable. 
4.Ans. Gum arabic is a protective colloid and thus provides stability to Indian ink. 
5.Ans. Cellulose dispersed in ethanol, is called collodion. It is used for making membranes for 

ultrafiltration. 
6.Ans. At the time of setting, the sun is at the horizon. The light emitted by the sun has to travel a longer 

distance through the atmosphere. As a result, blue part of the light is scattered away by the dust 
particles in the atmosphere. Hence the red part is visible. 

7.Ans. BaSO4 + quinoline / s poison the catalyst. Hence, the efficiency of the catalyst decreases and the 

reaction stops at the first stage of reduction. 
8.Ans. SnO2 is amphoteric in nature. It reacts with acid eg. HCl to form SnCl4 in the solution. The 

common Sn4+ ions are adsorbed on the surface of SnO2 particles giving them a positive charge. 

 SnO2 reacts with a base eg. NaOH to form Sodium Stannate in the solution. The stannate ions are 

adsorbed on the surface of SnO2 particles giving them a negative charge. 

9.Ans. Chemisorption takes place as a result of reaction between adsorbent and adsorbate. When the 
surface of the adsorbent is covered with one layer, no further reaction can take place. 

 Physical adsorption is simply by Vander Waal’s forces. So any number of layers may be formed 
one over the other on the surface of the adsorbent. 

10.Ans. It is a phenomenon in which a chemical reaction increases the rate of another reaction which 
otherwise may not occur in similar conditions. 

 Eg. Sodium arsenite (Na3AsO3) is not oxidised in air but if air is blown into a solution containing 

Na3AsO3 and Na2SO3, then both AsO3
3– and SO3

2– ions are oxidised. 

11.Ans.(i) Multimolecular colloid 
 (ii) Macromolecular colloid 
 (iii) Associated colloid. 
12.Ans.Both are colloids. 
 In aqua sol, water acts as dispersion medium. 
 In aero sol, air acts as dispersion medium. 
THREE MARKS QUESTIONS 
1.Ans.(a) A reddish brown coloured colloidal solution is obtained. 
(b) Stability of lyophilic sols is due to: 
(i) same charge on all the colloidal particles. 
(ii) solvation of the colloidal particles. 
(c) At high pressures, amount of gas adsorbed (x/m) becomes independent of pressure (P) 

2. Ans.(a) Negative charge is developed on the sol.Sol is represented as AgI / I- 

     (b) Adsorption of reactants on the solid surface of the catalysts increases the rate of reaction. 

     (c) Na3PO4  Hardy-Schulze rule 
3Ans.(i) x/m = k C1/n  
           (ii) The charge on the sol particles is due to 
           *Electron capture by sol particles during electro dispersion. 
           *Preferential adsorption of ions from solution. 



      *Formulation of electrical double layer. (any one reason) 
       (iii) Molybdenum acts as a promoter for iron. 
4.Ans. (a) K4[Fe(CN)6] 
             (b) Fe(OH)3 is converted into colloidal state by preferential adsorption of Fe3+ ions. 
             (c) Proteins 

  



 

UNIT—6 
                                                                                                                              GENERAL PRINCIPLES AND 

PROCESSES OF ISOLATION 
OF ELEMENTS 

ONE MARK QUESTIONS 
(I).Match the column 

Column A Column B 
1. Zone refining  (A) Zirconium , Titanium 
2. Van Arkel method  (B) Aluminium  
3. Electrolytic process (C) gallium  
4. liquation (D)  Zinc 
5. Distillation  (E) Tin  

 
(II).Multiple choice questions: 

1. Which of the following reaction involves during Mond’s process? 
(a) Ni + 4CO                Ni(CO)4 
(b) Ni(CO)4                  Ni + 4CO   
(c) Both a & b 
(d) Zr + 2I2            ZrI4 

2. Which of the expression is related with electrochemical principle? 
(a) ∆G0= -RTln K0 
(b) ∆G0= - nFE0 
(c) ∆G0=∆H0 - T∆S 
(d) None of these  

3. During refining by electrolysis, impure copper is taken as  
(a) Cathode  
(b) Anode  
(c) Both a and b  
(d) None of these  

4. Chromatography purification is based on the principle of  
(a) Chemical kinetics 
(b) Electrochemistry  
(c) Adsorption  
(d) Absorption  

5. Pure metals get deposited at which electrode 
(a) Cathode  
(b) Anode  
(c) Both a and b  
(d) None of these 
(III) Choose the correct word from the list and fill the blanks: 

Words-  cresol, CaF2, NaCN, FeSiO3, pine oil. 
1. During froth floatation process, the froth is stabilized using ________________. 
2. For an ore containing PbS and ZnS, ________________is used as a depressant.  
3. The sulphide ore is made more hydrophobic using collectors like _________. 
4. During the extraction of copper having iron as impurity, the slag formed is _________. 
5. Apart from cryolite, _________can be used in the metallurgy of aluminium. 

(IV) Identify the process:  
1. 2Al2O3+ 3C                      4Al + 3CO2 
2. ZrI4                                Zr + 2I2 
3. CaO + SiO2                       CaSiO3 



4. ZnCO3                             ZnO + CO2 
5. ZnS + 3 O2                           2 ZnO + 2SO2 

(V) Match the ore with the processes involved during the extraction of the metal: 
Ore:    bauxite, zinc blende, haematite, copper pyrite, zinc carbonate. 
(VI) Process:    reduction with coke, leaching, reduction in a blast furnace, roasting of sulphide ore, 
electrochemical reduction, reduction in a reverberatory furnace. 
(VII) Analogy  

1. Al2O3: NaOH:: Ag2S: ____ 
2. FeO:SiO2::SiO2:_____. 
3. Aluminium : bauxite :: silver:______ 
4. Ni: Ni(CO)4:: Zr:________- 
5. Na[Al(OH)4]:CO2::[Au(CN)2]-:_________. 

Short Answer Question- 
Q. 1. Why carbon reduction process is not applied for reducing aluminium oxide to aluminium ? 
Q. 2. Explain why thermit process is quite useful for repairing the broken parts of a machine ? 
Q. 3. Free energies of formation ( fG) of MgO (s) and CO (g) at 1273 K and 2273 K are given below : 

 ∆fG MgO (s) = – 941 KJ/mol at 1273 K 

   = – 344 KJ/mol at 2273 K 
 ∆fG CO (g) = – 439 KJ/mol at 1273 K 

   = – 628 KJ/mol at 2273 K 
 On the basis of the above data, predict the temperature at which carbon can be used as reducing 

agent for MgO (s). 
Q. 4. Why is Zinc and not Copper used for the recovery of Silver from the complex [Ag (CN)2] ? 

Q. 5. Graphite is used as anode and not diamond. Assign reason. 
Q. 6. How is granular zinc & zinc dust obtained ? 
Q. 7. How does NaCN act as a depressant in preventing ZnS from forming the froth ? 
Q. 8. In the process of extraction of gold, Roasted gold ore : 
                                      O2 

 Roasted gold ore + CN– + H2O ———→ [X] + OH– 

 [X] + Zn ———→ [Y] + Au 

 Identify the complexes [X] & [Y].– 
Q. 9. Why is the reduction of a metal oxide easier if the metal formed is in liquid state at the temp. of 

reduction ? 
Q. 10. What is the role of collector in froth floatation process ? 
Q. 11. At which temperature direct reduction of Fe2O3 by carbon is possible ?. 

Q. 12. Why a very high cosmic abundance of iron is there ?. 
Q. 13. Why refractory metals are used in construction of furnaces ?. 
Q. 14. What is pyrometallurgy ? 
Q. 15. How the most electropositive metals are isolated from their ores ? 
 

THREE MARKS QUESTION: 
1. Describe how the following changes are brought  about : 

(i) Pig iron into steel 
(ii) Zinc oxide into metallic zinc 
(iii) Impure titanium into pure titanium   

2. Describe the role of  
(a) NaCN in the extraction of gold from gold ore. 
(b) SiO2 in the extraction of copper from copper matte. 
(c) Iodine in the refining of zirconium 



3. Describe the principle behind each of the following process. 
(i) Vapour phase refining of a metal  

               (ii)Electrolytic refining of a metal  
               (iii)Recovery of silver after silver ore was leached with NaCN 

4. Write the reaction involved in the following process 
                (i)Leaching of bauxite ore to prepare pure alumina 
                (ii)Refining of zirconium by Van Arkel method  
                (iii)Recovery of gold after gold ore has been leached with NaCN 

5. Write the reactions involved in the following process:  
               (i)Mond’s process  
               (ii)Mac Arthur forest cyanide process 
               (iii)Hall heroult’s process 

6. Account for the following facts : 
(a) Reduction of a metal oxide is easier if the metal formed is in the liquid state at the 

temperature of reduction 
(b) The reduction of Cr2O3 with aluminium is thermodynamically feasible, yet it does not occur 

at room temperature 
(c) Pine oil is used in froth floatation method 

7. State briefly the principles which serve as basis for the following operation in metallurgy . 
       (a) Froth floatation process  
       (b)Zone refining  

               (c)Refining by liquation  
8. Explain the basic principles of the following metallurgical operations  

(a) Zone refining 
(b) Vapour phase refining  
(c) Electrolytic refining          

        9. Complete the following reactions: 
(i)Al2O3+ NaOH   + H2O 
(ii) Au + CN- + O2+H2O 
                           450-470K 
(iii)[Ni(CO)4 ] 

                                         ANSWER KEY OF UNIT  - 6 
ONE MARK QUESTIONS 

I.Match the column 
Column A Column B 

1.Zone refining  Gallium 
2.Van Arkel method  Zirconium , Titanium 
3.Electrolytic process        Alunimium 
4.liquation Tin 
5.Distillation  Zinc 

(II) Multiple choice questions: 
1.Which of the following reaction involves during Mond’s process? 

(a) Ni + 4CO                Ni(CO)4 
(b) Ni(CO)4                  Ni + 4CO   

Ans : Both a and b 
2.Which of the expression is related with electrochemical principle? 

∆G0= - nFE0 
3. During refining by electrolysis, impure copper is taken as Anode  
4. Chromatography purification is based on the principle of Adsorption  
5. Pure metals get deposited at which electrode Cathode  

(III)Choose the correct word from the list and fill the blanks: 
1.During froth floatation process, the froth is stabilized using _cresol, 



2.For an ore containing PbS and ZnS,_NaCN, is used as a depressant.  
3.Thesulphide ore is made more hydrophobic using collectors like pine oil. 
4.During the extraction of copper having iron as impurity, the slag formed is __FeSiO3,  
5.Apart from cryolite, CaF2, can be used in the metallurgy of aluminium. 

(IV)dentify the process:  
                (a)   2Al2O3+ 3C                      4Al + 3CO2. Hall- heroult process  

(b)  ZrI4                                Zr + 2I2Van Arkel method 
(c)   CaO + SiO2                  CaSiO3. Extraction of iron 
(d) ZnCO3                              ZnO + CO2. Calcination 
(e) ZnS + 3 O2                      2 ZnO + 2SO2I. Roasting 

(V) Match the ore with the processes involved during the extraction of the metal: 
Ore:    bauxite, zinc blende, haematite, copper pyrite, zinc carbonate. 
Process:    reduction with coke, leaching, reduction in a blast furnace, roasting of sulphide ore, 
electrochemical reduction, reduction in a reverberatory furnace. 
(VI) Answer - 1Leaching and electrochemical reduction, 2. roasting of sulphide ore and 
reduction with coke, 3. reduction in blast furnace, 4.roasting of sulphide ore and reduction in a 
reverberatory furnace,5.reduction with coke  

(VI)Analogy  
         1    Al2O3: NaOH:: Ag2S: -(NaCN) 

 2.    FeO:SiO2::SiO2:_(CaO)  
         3. Aluminium : bauxite :: silver: -(silver glance) 
         4. Ni: Ni(CO)4:: Zr:-(ZrI4) 
         5. Na[Al(OH)4]:CO2::[Au(CN)2]-:_.(Zn) 

Short Answer Question- 
1.Ans. Because aluminium metal itself a very powerful agent and can easily reduce CO formed during 
the reaction back to carbon. 
2.Ans. In thermit process, oxides of metals are reduced by aluminium in which large amount of beat is 

evolved, metal is in the motten state & is allowed to fall between the broken parts of a machine. 
      
   Fe2O3 (s) + 2 Al (s) ——— Δ Al2O3 + 2 Fe (l) + heat       

3.Ans. The redox reaction is : 
 MgO (s) + C (s) ——— Δ Mg (s) + CO (g) 
  Δ G° =  Δ fG°(Products) –  Δ fG°reactant 

 At 1273 K  Δ G° = – 439 – (– 941) = 502 KJ mol–1 

 At 2273 K Δ G° = – 628 – (– 314) = – 314 KJ mol–1 
 The reaction is feasible at 2273 K. 
4,Ans. Zinc is stronger reducing agent and more electropositive than Copper. (E° = + 0.34V). 
5.Ans. In graphite there are free electrons which helps in electrical conductivity. 

6.Ans. Granular zinc is obtained by pouring molten zinc in cold water & zinc dust by melting zinc & then 
atomising it with blast of air. 

7.Ans. NaCN forms a layer of zinc complex, Na2 [Zn (CN)4] on the surface of ZnS and thereby prevents 

it from the formation of froth. 

8.Ans. [X] = [Au (CN)2]–, [Y] = [Zn (CN)4]2– 

9.Ans. The reduction of metal oxide is as : 

 M2O (s) + xM1 (s or l) ———  Δx M (s or l) + M1
xO (s) 

 The entropy of liquid metal is more than entropy of the metal in solid state. G for the reduction 
become more on negative side. 

  ΔG = ΔH – TΔS 
10.Ans. Collector enhances non-wettability of the mineral particles. 



11.Ans. Above 1123 K, carbon can reduce Fe2O3. 

12.Ans. A very high cosmic abundance of iron is due to its high nuclear binding energy. 
13.Ans. Refractory metals are used in construction of furnaces because they can withstand high 

temperature. 
14.Ans.Extraction of metals using heat is called pyrometallurgy. It involves concentration of ores, 

roasting calcination, smelting, reduction and refining of metals. Sulphide, carbonate, oxide ores 
etc. are subjected to pyrometallurgy. 

 15 Ans.The most electropositive metals are isolated from their ores by electrolysis of fused ionic salts. 
 

THREE MARKS QUESTION- 
1.Ans : (i) pig iron is converted into steel by heating in a converter. A blast of oxygen diluted 
with carbon dioxide is blown through the converter. Oxygen reacts with impurities and raised 
the temperature to 2173K. carbon gets oxidized to CO which  burns of at the mouth of the 
converter. Oxides of silicon and magnesium form slag. When the flame is stopped, slag is tapped 
out and other metals like Mn, Cr, Ni, W may be added in the end. 
      (ii) the reduction of zinc oxide is done using coke as a reducing agent. For the purpose of 
heating, the oxide is made into brickettes with coke and clay.  
                                     ZnO + C                         Zn + CO 
The metal is distilled off and collected by rapid chilling. 
       (iii) impure titanium is heated with iodine to form volatile TiI4 which decomposes on 
tungsten filament at higher temperature to give pure titanium.  

Ti  + 2 I2                                  TiI4 Ti  + 2 I2                                    

            2.Ans : (a)           4 Au + 8CN- + O2+2H2O                           4 [Au (CN)2]-  +4OH- 

         (b)the role of SiO2 is to convert FeS, FeO present in the matte into slag. 
                              2FeS + 3O2                            2FeO   +   2SO2 

                             FeO + SiO2                         FeSiO3 

         (c)  Impure zirconium is heated with iodine to form volatile compound ZrI4 which on 
further heating over tungsten filament decomposes to give pure zirconium. 
 870K2075K 
           Zr + 2 I2                       ZrI4                                   Zr + 2 I2 

 
3.Ans : (i)in this method the metal is converted into its volatile compound and collected. It is 
then decomposed to give the pure metal . 
  (ii) in this method impure metal is made to act as anode. A strip of same metal in pure form is 
used as cathode. They are put in an electrolytic bath containing soluble salt of the same metal. 
On passing electric current metal ions from the electrolyte solution are deposited at the 
cathode while an equivalent amount of metal dissolves from the anode and goes into the 
solution. 
At Cathode: Cu2+(aq) + 2e-            Cu (s) 
At anode : Cu (s) Cu2+(aq) + 2e- 
(iii) During leaching Ag is oxidized to Ag+ which then combines with CN-   to form soluble 
complex. Silver is then recovered from the complex by displacement method using more electro 
positive metal. Zn acts as reducing agent and displaces silver from the complex. 
 2[Ag(CN)2]-    +  Zn                      [Zn(CN)4]2-  +   2Ag 
4.Ans (i)Al2O3+ 2NaOH   + 3H2O                    2Na[Al(OH)4]    
2Na[Al(OH)4]    +    CO2                               Al2O3∙x H2O + 2NaHCO3 

 Al2O3∙x H2O Al2O3     +     x H2O 
                      (ii)                   870K-2075K 
                          Zr + 2 I2                                ZrI4                                       Zr + 2 I2 

            (iii)4 Au + 8CN- + O2+2H2O                4 [Au (CN)2]-  +4OH- 

                 2[Au(CN)2]-    +  Zn                   [Zn(CN)4]2-  +   2Au 
 



5.Ans (i)              330-350K                     450-470K 
         Ni + 4CO                 [Ni(CO)4 ]                             Ni + 4 CO 

 (ii)4 M + 8CN- + O2+2H2O                         4 [M (CN)2]-  +4OH- 

2[M(CN)2]-    +  Zn                                 [Zn(CN)4]2-  +   2M  where M=Ag orAu 
(iii) Al2O3 2Al3+ + 3 O2- 
Cathode : Al3+ +3e- Al 
Anode  : C + O2-  CO + 2 e- 
          C + 2O2-  CO2 + 4 e- 

Overall reaction  
                 2Al2O3+ 3C  4Al + 3CO2 

6.Ans : (a) in liquid state entropy is higher than the solid form. This makes ∆G more negative.  
        (b) by increasing temperature fraction of activated molecule increases which help in 
crossing over the energy barriers.  
        (c) pine oil enhances non wetting property of the ore particles and acts as a collector. 
7.Ans : (a) sulphide ore particle are preferentially wetted  by pine oil whereas the gangue 
particles are wetted by water.  

(b)the impurities are more soluble in the melt than in the solid state of the metal . 
(c)the impurities whose melting points are higher than the metal are left behind on melting 
the impure metal. Hence pure metal separates out.  

            8.Ans: (a) the impurities are more soluble in the melt than in the solid state of the metal . 
          (b)in this method the metal is converted into its volatile compound and collected. It is    
then decomposed to give the pure metal . 

                    (c)in this method impure metal is made to act as anode. A strip of same metal in pure form   
is used as cathode. They are put in an electrolytic bath containing soluble salt of the same metal. On 
passing electric current metal ions from the electrolyte solution are deposited at the cathode while an 
equivalent amount of metal dissolves from the anode and goes into the solution. 

9.Ans : (i) Al2O3+ 2NaOH   + 3H2O                   2Na[Al(OH)4]    
                (ii)   4 Au + 8CN- + O2+2H2O                           4 [Au (CN)2]-  +4OH- 
                (iii)[Ni(CO)4 ]                 Ni + 4 CO                                                             
 
 

  



 

UNIT—7 

p-BLOCK ELEMENTS                       
ONE MARK QUESTIONS  
I. Match the columns. 
Column-I Column-II 
(A) Partial hydrolysis of the compound does not change oxidation state of central atom  (p) He  
(B) It is used in modern diving apparatus                                                                                          (q) XeF6  
(C) It is used to provide inert atmosphere for filling electrical bulbs                                        (r) XeF4  
(D) Its central atom is in sp3d2 hybridisation                                                                                     (s) Ar  
(a) A – (p), B – (s), C – (p), D – (r) 
(b) A – (p), B – (q), C – (r), D – (s) 
(c) A – (q), B – (p), C – (s), D – (r) 

(d) A – (p), B – (r), C – (q), D – (s) 
II. Match the columns. 
Column-I Column-II 
(A) XeF6       (p) sp3d3– distorted octahedral 
(B) XeO3      (q) sp3d2 – square planar 
(C) XeOF4    (r) sp3 – pyramidal 
(D) XeF4       (s) sp3d2 – square pyramidal 
(a) A – (p), B – (r), C – (s), D – (q) 
(b) A – (p), B – (q), C – (s), D – (r) 
(c) A – (s), B – (r), C – (p), D – (q 
(d) A – (s), B – (p), C – (q), D – (s) 
Directions : Each of these questions contain two statements, 
Assertion and Reason. Each of these questions also has four alternative choices, only one of which is 
the correct answer. You have to select one of the codes (a), (b), (c) and (d) given below. 
(a) Assertion is correct, reason is correct; reason is a correct explanation for assertion. 
(b) Assertion is correct, reason is correct; reason is not a correct explanation for assertion 
(c) Assertion is correct, reason is incorrect 
(d) Assertion is incorrect, reason is correct 
 
III. Assertion : White phosphorus is more reactive than red phosphorus. 
Reason : Red phosphorus consists of P4 tetrahedral units linked to one another to form linear chains. 
 
IV. Assertion : Bond angle of H2S is smaller than H2O. 
Reason : Electronegativity of the central atom increases,bond angle decreases. 
 
V. Assertion : Both rhombic and monoclinic sulphur exist as S8 but oxygen exists as O2. 
Reason : Oxfygen forms p – pmultiple bond due to small size and small bond length but p – p 
bonding is not possible in sulphur. 
 
VI. Assertion : SF6 cannot be hydrolysed but SF4 can be. 
Reason : Six F atoms in SF6 prevent the attack of H2O on sulphur atom of SF6. 
 
Q. 1. Arrange the following in Acidic strength : 
 HNO3, H3PO4, H3AsO4 

Q. 2. Iodine is more soluble in KI, than H2O. 



Q. 3. R3P = 0 exist but R3N = 0 can not exist. 

Q. 4. N-N, bond is weaker than P-P, on the contrary N2 is very inert. 

Q. 5. Why the stability order is : 
 ClF3> BrF3> IF3 (Stable) 

Q. 6. Both Cl and O have the same electronegativity but only O forms H-bonding ? 
Q. 7. NO is paramagnetic in the gaseous state but dimagnetic in liquid and solid state ? 
Q. 8. Give the No. of P – O and lone pair in P4O6. 

Q. 9. Why the bond angle is in the following order ? 
 NH3  PH3  AsH3  SbH3 
 106.5°  93.5°  91.5°  91.3° 
Q. 10. Why ICl bonds are weaker than Cl2 ? 

Q. 11. Among Halogens F2 is the strongest oxidising agent ? 

TWO MARKS QUESTIONS 
Q.1. Draw the shapes of SF4, BrF3 on the basis of VSEPR theory. 
Q.2. (a) Why is atomic radius of Argon more than that of Chlorine ? 
        (b) Why is ionization enthalpy of Nitrogen more than oxygen? 
Q.3.  (a) Arrange F2,Cl2,Br2,I2 in the increasing order of bond dissociation energy. 
        (b) Arrange HOClO,HOClO2,HOClO3 in the increasing order of acidic strength. 
Q.4.Explain giving suitable reasons: 
       a)NH3 has higher boiling point than PH3 
       b)SbF5 is known but BiF5 is unknown. 
Q.5. Explain giving suitable reasons: 
      a)SF6 is well known but SH6 is not known. 
      b)Proton affinity of NH3 is more than PH3. 
Q.6. Explain giving suitable reasons.: 
     (i)Sulphur in vapour form is paramagnetic in nature. 
    (ii) Catenation properties of Phosphorous is more than Nitrogen. 
Q.7. Give chemical equations ,when : 

(a).Ammonium dichromate is heated ? 
 (b).Sodium azide is heated? 
Q.8. Complete the following equations: 
       a)HgCl2    +   PH3   
       b)P4  +   NaOH  +  H2O    
Q.9.Write main differences between the properties of white phosphorus and red phosphorus.  
        Q.10.Arrange H2O,H2S,H2Se, H2Te in the increasing order of (i)  Acidic Character (ii) Thermal stability 
        Q. 11.Apply VSEPR throry to derive the structure of XeO3. 

         Q 12. (a) XeF6 is reactive and F– ion acceptor  

                                                   OR 

 XeF6 is F– ion acceptor. 

 (b)White Phosphorus is toxic, while Red Phosphorus is not? 

   Q. 13. Cl –does not give layer test, while Br– and I– gives layer test ? 

THREE MARKS QUESTION 
Q1..  (i)Which Xe compound has distorted octahedral shape? 
        (ii)How does Chlorine react with  hot and concentrated NaOH ? 
        (iii) Write the chemical reaction involved in the ring test. 
Q.2. (a) Are all the bonds in PCl5 equivalent in length? 
         (b) On the basis of structure show that H3PO2 is a good reducing agent. 



         (C) How many P-OH bonds are present in Pyrophosphoric acid? 
Q.3.Complete the following equations: 
         (i)  P4  +  SOCl2      

 (ii) NH3   +   CuSO4(aq)    
        (iii) XeF4  +  H2O    
Q.4. (i)  Arrange M-F,M-Cl,M-Br,M-I in the increasing order of ionic character.  

(ii) Arrange  HF,HCl,HBr,HI in the increasing order of reducing behavior.  
       (iii)   Arrange F2,Cl2,Br2,I2 in the increasing order of bond dissociation energy. 
Q.5. Starting from sulphur ,how would you  manufacture H2SO4 by contact process. 
Q.6.Write the reaction involved in formation of ammonia by Habers process?State  the favorable    
conditions for good yield of ammonia . 

 FIVE MARKS QUESTION 
Q.1. A gas “X” is soluble in water . Its aq. Solution turns red litmus blue  with  excess of aq. CuSO4 

solution  it gives deep blue colour and   with FeCl3 solution a brownish ppt. soluble in HNO3 is obtained. 
Identify gas”X” and write reactions for changes observed . 
 

Q.2. Write the reaction involved in formation of Nitric acid by Osrwald,s process? State  the favorable 
conditions for good yield of Nitric oxide. 
Q.3. Complete the following equations: 

a) XeF4   +  H2O  

b) XeF6  + PF5    

c) Cl2  +  F2 (excess)  

d) HgCl2  +  PH3     

       e)   SO3  +  H2SO4     
Q.4.  A translucent white waxy solid ‘A’ on heating in an inert atmosphere is converted in to its 
allotropic form (B). Allotrope ‘A’ on reaction with very dilute aqueous KOH liberates a highly poisonous 
gas ‘C’ having rotten fish smell. With excess of chlorine ‘A’ forms ‘D’ which hydrolysis to compound ‘E’. 
Identify compounds ‘A’ to ‘E’ . 
Q.5. What happens when  Concentrated H2SO4 is added to/ Give the reactions of H2SO4 with(i)  calcium 
fluoride (ii) KCl, (iii) Sugar (iv) Cu turnings.(v) Sulphur 

ANSWER KEY OF UNI-7 

ONE MARK QUESTIONS. 

I. c)            II. a)                 III .b)                 IV. c)                V. a)                      VI. b)  

1.Ans. The order of acidity will be : 

 HNO3> H3PO4> H3AsO4 
 N > P > As 

 ———— 

 Electronegativity of elements 

2.Ans. Formation of soluble complex KI3 : 

 I2 + I– ———  KI3 

3.Ans. Phosphorus can form d -d  bond while Nitrogen can not form. 

4.Ans. N  N has 941.4 KJ mol–1 as it is triply bonded.  of small size it can form p -p  bonding. Single 

N-N bond is weaker  of high interelectronic repulsion : 

      N = N 



5.Ans. Cl – F > Br – F > I – F (Bond enthalpy) 

6.Ans. Their sizes are different so the electron density on oxygen atom is much more than on Cl.  Cl is 

unable to form H-bonding. 

 Note : Sizes :   O = 66 pm,   Cl = 99 pm. 

7.Ans. NO = 5 + 6 = 11 e–, it has odd pair of e– and hence paramagnetic in gaseous state, but in liquid 

and solid state, it exists as dimer. 

8.Ans.      

 

 Just count P – O bonds and lone pair of e– carefully : 

 P – O bonds are = 12 

 Lone pair of e– are = 16 

9.Ans. The bond angle in NH3 is less than 109°.28’ due to repulsion between lone pair on Nitrogen atom 

and bonded pairs of electron. As we move down the group the bond angles gradually decreases 

due to decrease in bond pair. 

10.Ans. In Cl2, overlapping has to be taken place between Cl – Cl atom, their sizes are equal, overlapping 

is effective, but in I – Cl sizes are different. “ineffective overlapping” leads to weaker bond. 

11.Ans. Bond dissociation enthalpy of F – F is lower, Hydration enthalpy of F– is higher i. e. more 

negative. 

OR 
                                          (D E) 

 (i) ½ F2 ——————— F (g) is less in F  of Interelectronic repulsion. 

          –  e    (G E) 

 (ii) F (g) ——————— F– (g) 

    Hydration (H E) 

 (iii) F– (g) + aq —————— F– (aq) is most negative  of small size. 

 

TWO MARKS QUESTIONS 
1.Ans.   1.Ans.SF4                 SF4       (See saw) BrF3 ( T-shape) Draw yourself 

2.Ans. (a) Ar (Vander waal’s radius) Cl( Covalent radius)   The magnitude of  Vr> Cr . 
(b) Half-filled configuration shown by  nitrogen. 

P

OP P

PO

O

O
O

O



3.Ans. (a) Cl2> Br2>  F2>I2 

(b) HOClO3>HOClO2>HOClO 
4.Ans. (a) H- bonding in ammonia 

(b)  Inert pair effect  shown by Bi. 
5.Ans. (a) The enthalpy of atomization of H—H is very high as compared to F—F . High 

enthalpy of dissociation cannot be compensated by  energy released during 
bond formation . 

(b) High electronegativity of nitrogen. 
6.Ans (a) In vapour form sulphur behaves like O2. 

(b) Phosphorous is unable to form multiple bonds. Atomic size of P is greater 
than N. lone pair on P repel each other to smaller extent. 

7.Ans (a) (NH4)2Cr2O7 N2  + Cr2O3  +    4 H2O 
(b) 2NaN3 2Na  + 3N2 

8.Ans (a) 3HgCl2    +   2PH3   Hg3P2  + 6HCl 
(b) P4  +  3 NaOH  +  3H2O  PH3  + 3NaH2PO2  

9.Ans White Phosphorous: Stained structure, Highly reactive, Insoluble in water 

Red Phosphorous : Stable structure, Less reactive, soluble in water 

10.Ans Acidic Character : H2O < H2S  < H2Se  < H2Te 

Thermal stability : H2Te < H2Se<  H2S<  H2O  

 

11.Ans.       Xe =  6 s² p6 

       G. S  6 s 6p 

       

 I-ExcitedState     

 II-ExcitedState     

 III-ExcitedState   

  

 

 

 

 

 as  bonds are not included in hybridisation 

 sp³, hybridisation, Tetradedral : 

 

12,(a)Ans. MF + XeF6 ———  M+ [XeF7
–]  M = Na, K, Rb and Cs. 

Xe

O O

O











 
O O

O

   






     Octahedral     Pentagonal 

        bipyramidal 

 XeF6 has unsymmetrical, distorted octahedral structure but on the acceptance of F– it attains 

Pentagonal bipyramidal structure, which is symmetrical and stable. 

 

(b)Ans. It consists of discrete P4 molecule,  more reactive : 

 
 Red Phosphorus is polymeric, chain of P4 linked together : 

 

 

13.Ans.  oxidising behaviour decreases from top to bottom. 

 

 

 Cl2 + 2 X– ———2 Cl– + X2 X– = Br–, I– 

 Br2 + 2 I– ——— 2 Br– + I2 

  Cl2 water oxidises Br– into Br2 and I– into I2 which form layer with CCl4. CCl4 can dissolve Br2 

to form Brown layer, dissolves I2 to form Violet layer. 

THREE MARKS QUESTION 
1.Ans. (a) XeF6 

(b) 3Cl2  +  Hot and Conc. 6NaOH NaClO3  +5 NaCl + 3H2O 
(c) NO3

-  + Fe2+ + 5 H2O [Fe(H2O)5NO]2+ 
2.Ans. (a) No,axial bonds are slightly longer than equatorial bonds. 

(b) H3PO2has one P-H bond . 
(c) 4 

P

PP

P

P

P— P

P

P

P— P

P

P

P —— P

P

 



3.Ans. (a) P4  +  8SOCl2     4SO2  +4 PCl3+ 2S2Cl2 
(b) 4NH3   +   CuSO4(aq)   [Cu(NH3)4]SO4 
(c) 6XeF4  +  12H2O   2XeO3  +  24HF  +  4Xe  + O2 

4.Ans. (a) M-I <M-Br< M-Cl< M-F 

(b) HF<HCl<HBr<HI 
(c) I2<F2< Br2<Cl2 

5.Ans. (a) S  + O2 SO2(g) 
(b) 2SO2+  O2 2SO3 [In presence of V2O5catalyst] 
(c) SO3 + H2SO4  H2S2O7 
(d) H2S2O7  +  H2O 2 H2SO4 

6.Ans. N2  + 3H2 2NH3(g)[ In presence of Fe/Mo] 

Low temperature ,High Pressure 

FIVE MARKS QUESTION  
1.Ans.  X   = NH3 

4NH3   +   CuSO4(aq)   [Cu(NH3)4]SO4 

3NH3  + 3H2O  +  FeCl3 Fe(OH)3 +  3NH4Cl 

                                                                     Brown ppt 

2.Ans.    4NH3  +  5O2 4 NO + 6H2O 

               2NO  +  O2  2NO2 

              3NO2  +  H2O  2HNO3  +  NO 

 
3.Ans.   a). 6XeF4  +  12H2O   2XeO3  +  24HF  +  4Xe  + O2 
               b).  XeF6  + PF5   [XeF5]+[PF6]- 
               c). Cl2  +  3F2 (excess) 2ClF3 
               d).  3HgCl2    +   2PH3   Hg3P2  + 6 HCl 
               e).  SO3  +  H2SO4    H2S2O7 

4.Ans.    A=White P4             B= Red P4                    C= PH3                 D=PCl5                      E= H3PO4 

5.Ans.   a) CaF2   +   Conc.  H2SO4 CaSO4  +  2HF 

              b) 2KCl+  Conc.  H2SO4 2HCl  +  K2SO4 

              c) C12H22O11 + Conc.  H2SO4 12 C  +  11H2O 

              d) Cu + Conc. 2 H2SO4  CuSO4  +  SO2 + 2H2O 

              e) 3S + Conc. 2 H2SO4 3SO2 + 2H2O 

  

 

  



 

UNIT—8 

THE d- AND f-BLOCK ELEMENTS 

ONE MARK QUESTIONS 
I). Transition elements form coloured ions due to 
(a) d-d transition (b) fully filled d-orbitals (c) smaller atomic radii (d) availability of s-
electrons 
II). The catalytic activity of transition metals and their compounds is mainly due to 
(a) their magnetic behavior       (b) their unfilled d-orbitals 
(c) their ability to adopt variable oxidation state      (d) their chemical reactivity 
III). Which of the following is colourless in water? 
(a) Ti3+            (b) V3+                      (c) Cu3+                      (d) Sc3+  
IV). Which of the following is most acidic? 
(a) Mn2O7               (b) V2O5                        (c) Fe2O3                 (d) Cr2O3 
V). Which of the following is the use of potassium permanganate? 
(a) Bleaching of wool, cotton and silk fibers.      (b) decolourisation of oils. 
(c) In analytical chemistry.              (d) All of these. 
STATEMENT TYPE QUESTIONS 
VI). Mark the correct statement(s). 
(i) Manganese exhibits +7 oxidation state 
(ii) Zinc forms coloured ions 
(iii) [CoF6]3– is diamagnetic 
(iv) Sc forms +4 oxidation state 
(v) Zn exhibits only +2 oxidation state 
(a) (i) and (ii)           (b) (i) and (v)      (c) (ii) and (iv)             (d) (iii) and (iv) 
VII). Which of the following statements are correct? 
(i) Interstitial compounds contain non-metal atoms trapped inside the metal crystal whereas 
alloys are homogeneous blend of metals. 
(ii) Steel and bronze are alloys of transition and non transition metals. 
(iii) Some boride containing interstitial compounds are very hard comparable to that of 
diamond. 
(iv) Interstitial compounds are chemically more reactive than parent metal. 
(a) (i) and (iii)                 (b) (ii) and (iv)        (c) (ii) and (iii)             (d) (i), (ii) and (iii) 
VIII). Which of the following statements are correct? 
(i) As a result of lanthanoid contraction members of 4d and 5d series exhibit similar radii. 
(ii) IE2 is high for Cr and Cu whereas IE3 is very high for Zn. 
(iii) Heavier members of d-block elements like p-block elements favour lower oxidation states. 
(iv) In any transition series maximum number of oxidation states is shown by middle elements 
or elements near middle elements. 
(a) (i) and (ii)            (b) (i), (ii) and (iv)          (c) (i), (ii) and (iii)              (d) (ii) and (iv) 
IX). Consider the following statements 
(i) La(OH)3 is the least basic among hydroxides of lanthanides. 
(ii) Zr4+ and Hf4+ posses almost the same ionic radii. 
(iii) Ce4+ can as an oxidizing agent. 
Which of the above is/are true ? 



(a) (i) and (iii)                   (b) (ii) and (iii)        (c) (ii) only                  (d) (i) and (ii) 
X). Match the columns 
Column-I Column-II 
(A) Compound formed when yellow CrO42- is acidified                                (p) acidified MnO4- 

(B) Reagent oxides Fe2+ to Fe3+                                                                            (q) Cr2O72- 
(C) Compound produced when  MnO2 is fused with KNO3                           (r) K2MnO4 
(D) Compound having dark  purple crystals iso structural with KClO4   (s) KMnO4 
 (a) A – (q),B – (p), C – (r), D – (s) 
(a) A – (p),B – (q), C – (r), D – (s) 
(a) A – (q),B – (r), C – (p), D – (s) 

(a) A – (q),B – (p), C – (s), D – (r) 
Directions : Each of these questions contain two statements, Assertion and Reason. Each of 
these questions also has four alternative choices, only one of which is the correct answer. You 
have to select one of the codes (a), (b), (c) and (d) given below. 
(a) Assertion is correct, reason is correct; reason is a correct explanation for assertion. 
(b) Assertion is correct, reason is correct; reason is not a correct explanation for assertion 
(c) Assertion is correct, reason is incorrect 
(d) Assertion is incorrect, reason is correct. 
XI). Assertion : Cuprous ion (Cu+) has unpaired electrons while cupric ion (Cu++) does not. 
Reason : Cuprous ion (Cu+) is colour less whereas cupric ion (Cu++) is blue in the aqueous 
solution 
XII). Assertion : Transition metals show variable valency. 
Reason : Transition metals have a large energy difference between the ns2 and (n – 1)d 
electrons. 
XIII). Assertion : Transition metals are good catalysts. 
Reason : V2O5 or Pt is used in the preparation of H2SO4 by contact process. 
XIV). Assertion : Magnetic moment values of actinides are lesser Sthan the theoretically 
predicted values. 
Reason : Actinide elements are strongly paramagnetic. 

TWO MARKS QUESTION 
Q. 1. What is the equivalent wt. of KMnO4 in : 

 (a) Acidic Medium  (b) Neutral Medium (c) In alkaline Medium. 

Q. 2. K2Pt+4Cl6 is well known compound and corresponding Ni4+ Salt it unknown ? Whereas 

Ni+2 is more stable than Pt+2. 

Q. 3. Sc3+ is more stable than Sc2+. 
Q. 4. Why KMnO4 is bright in colour ? 

Q. 5. Why gold, Pt are dissolved in aqua Ragia ? 
Q. 6. (a) CrO is basic but Cr2O3 is amphoteric ? 

             (b) Why the following is the order : 
    V2O3 V2O4 V2O5 

  O. N.  + 3 + 4 + 5 
             ←————————————— 
    Basicity. 
Q. 7. (a) How is Lanthanoids magnetic moment is calculated ? 



 (b)In the titration of Fe2+ ions with KMnO4 in acidic medium, why dil. H2SO4 is used 

and not dil. HCl. 

Q. 8. (a)The E° value for Ce4+/Ce3+ is 1.74 Volt. 
 (b)K2Cr2O7  is used as Primary Standard in volumetric analysis. 

Q. 9. (a)Although Cu+ has configuration 3 d10 4 s0 (stable) and Cu2+ has configuration 3 d9 

(unstable configuration) still Cu2+ compounds are more stable than Cu+. 
 (b)Titanium (IV) is more stable than Ti (III) or Ti (II). 
Q. 10. The actinoids exhibit more number of oxidation states and give their common oxidation 

states. 
Q. 11. (a) Give reason CrO3 is an acid anhydride. 

 (b) Give the structure of CrO5. 

Q. 12. Why is Cr2+ reducing and Mn3+ oxidising when both have d4 configuration ?  

Q. 13. (a) In MnO4
– ion all the bonds formed between Mn and Oxygen are covalent. Give reason. 

 (b)Beside + 3 oxidation state Terbium Tb also shows + 4 oxidation state.  
                  (Atomic no. = 65) 
Q. 14. (a) Highest manganese flouride is MnF4 whereas the highest oxide is Mn2O7. 

 (b) Copper can not librate H2 from dil acids : 

 Note : Although only oxidising acids (HNO3 and hot conc. H2SO4) react with Cu light. 

Q. 15. A metal which is strongly attracted by a magnet is attacked slowly by the HCl liberating 
a gas and producing a blue solution. The addition of water to this solution causes it to 
turn pink, the metal is 

THREE MARKS QUESTIONs 
Q.1. Give chemical reactions for the following observations: 
        (i) Potassium permanganate is a good oxidising agent in basic medium. 
          (ii) Inter convertibility of chromate ion and dichromate ion in aqueous solution depends                  
Upon pH of the solution. 

        (iii) Potassium permanganate is thermally unstable at 513K. 
Q.2. Define lanthanoid Contraction. Ce4+ is a good oxidizing agent whereas Eu2+, Sm2+  is a good 
reducing agent, why ? 
Q.3.(a)From element to element the actinoid contraction is greater than 
lanthanoidcontraction,why? 
      (b) Name the lanthanoid element which forms tetra positive ions in the aqueous solution. 
      (c) The chemistry of actinoids is not as smooth as lanthanoids, why? 
Q.4. Balance the following equations: 
       (i) MnO4-   +   S2O32- ( Basic medium) 
      (ii) MnO4-    +   S2O3 2-+  H2O  
      (iii) MnO4-     +   I- ( in neutral or alkaline medium) 
Q.5 (a)The enthalpies of atomization of transition metals of 3d series do not follow a regular 
trend throughout the series. 
       (b)  The enthalpy of atomization of zinc is lowest. 
       (c)Zn Cd Hg are soft and have low melting points. 
Q.6. Explain: 

          (a) The E° value for Ce4+/Ce3+ is 1.74 Volt. 



          (b)K2Cr2O7  is used as Primary Standard in volumetric analysis. 

          C)The third ionization energy of manganese (z=25) is exceptionally high. 
Q.7.Explain: 

        (a)Although Cu+ has configuration 3 d10 4 s0 (stable) and Cu2+ has configuration 3 d9     

(unstable configuration) still Cu2+ compounds are more stable than Cu+. 
               (b)Titanium (IV) is more stable than Ti (III) or Ti (II). 
               (C) The greatest number of oxidation states are exhibited by the members in the 
middle  of a transition series. 
Q.8 (a)  Highest manganese flouride is MnF4 whereas the highest oxide is Mn2O7, why? 

       (b) Copper can notlibrate H2 from dilacids,why? 

      (c )Which of the 3d- series of transition metals exhibits largest number of oxidation states 
and why? 
Q.9.(a)O.S. of first transition series initially increase up to Mn and then decrease to Zn , why? 
       (b) Why is Cr2+ reducing and Mn3+ oxidizing while both have d4 configuration. 
        (c) Ti achieves tetrahalides while chromium forms heaxhalide, why? 
Q.10.(a)Which form of Cu is paramagnetic and why? 
          (b) What is the oxidation no. of Cr in Cr2O72-? 
          (c) Transition metals show  several  oxidation states. 
FIVE MARKS QUESTION 
Q.1 Complete the following reaction equations: 
          (a)MnO2   +  KOH (aq)  +  O2  
          (b) Fe2+   + MnO4- +   H+  
          (c) MnO4-   +   C2O4 2- (aq)   + H+  

   (d)Cr2O72-   +   H2S   +   H+  
          (e)Cr2O72-   +   I-   +   H +   
Q.2.(a)Describe the preparation of potassium permanganate. 
      (b) How does the acidified permanganate solution react with (i) iron(II) ions (ii) SO2 and 
(iii) oxalic acid? Write the ionic equations for the reactions. 
Q.3. Describe the oxidising action of potassium dichromate and write the ionic 
equations for its reaction with: 
       (i)odide (ii) iron(II)solution compound (iii) H2S. 
Q.4.When a chrromite ore A is fused with sodium carbonate in free excess of air and the 
product is dissolved in water , a yellow solution of compound B is obtained .After treatment of 
this   yellow solution with sulphuric acid compound C can be crystallize from the solution 
.When compound C is treated with KCl orange crystals of compound D is crystallizes out. 
Identify A to D and wtite the reaction from A to B. 
Q.5.(a) What happens when- 
 (i) Manganate ions ( MnO42- ) undergoes disproportionation reaction in acidic medium? 
(ii) Lanthanum is heated with Sulphur? 
(b) Explain the following trends in the properties of the members of the First series of 
transition elements: 
(i) E0 (M2+/M ) value for copper is positive(+0.34 V) in contrast to the other members of the 
series. 
(ii) Cr2+ is reducing while Mn3+ is oxidising, though both have d4 configuration. 
(iii)The oxidising power in the series increases in the order  VO2+ < Cr2O72- < MnO4- 

Q.6.a)The magnetic moments of few transition metal ions are given below: 
Metal ion Magnetic Moment (BM) 



Sc3+ 0.00, Cr2+ 4.90, Ni2+ 2.84, Ti3+ 1.73 
(At. no. Sc = 21, Ti =22, Cr = 24, Ni = 28) Which of the given metal ions : 
(i) has the maximum number of unpaired electrons? 
(ii) forms colourless aqueous solution? 
(iii) exhibits the most stable +3 oxidation state? 
b).Consider the standard electrode potential values (M2+ / M) of the elements of the first 
transition series.    Ti         V      Cr      Mn    Fe      Co       Ni     Cu      Zn 
                                -1.63 -1.18 -0.90 -1.18 -0.44 -0.28 -0.25 +0.34 -0.76 
Explain: 
(i) Eo value for copper is positive. 
(ii) Eo value of Mn is more negative as expected from the trend. 
Q.7. I). Name the following: 
(a) A transition metal which does not exhibit variation in oxidation state in its compounds. 
(b) A compound where the transition metal is in the +7 oxidation state. 
(c) A member of the lanthanoid series which is well known to exhibit +4 oxidation state. 
(d)Ore used in the preparation of Potassium dichromate 
II) (i) For M2+/M and M3+/M2+ systems, Eo values for some metals are as follows: 
Cr2+/Cr = −0.9V, Cr3+/Cr2+ = −0.4V ,Mn2+/Mn = −1.2V, Mn3+/Mn2+ = +1.5V,Fe2+/Fe = −0.4V 
Fe3+/Fe2+ = +0.8V 
Use this data to comment upon 
(a) the stability of Fe3+ in acid solution as compared to that of Cr3+ and Mn3+ 

(b) the ease with which iron can be oxidised as compared to the similar process for either Cr 
or Mn metals 
(ii) What can be inferred from the magnetic moment of the complex K4[Mn(CN)6] 

Magnetic moment: 2.2 BM? 
 
 

                                  ANSWER KEY OF UNIT - 8 
ONE MARKS QUESTION 

I).a             II).c                III).d             IV).a                 V).d                  VI).b               VII).a    

VIII).b       IX).b               X).a              XI).d                  XII).c                XIII).b            XIV).B         

TWO MARK QUESTIONS 

1.Ans. (a) In Acidic Medium the reaction is : 

  5 e– + 8 H+ + MnO4
– ——— 4 H2O + Mn2+ 

  
M

5
 = 

158

5
 = 31.6 g 

 (b) In Neutral Medium the reaction is : 

  MnO4
– + 2 H2O + 3 e– ——— MnO2 + 4 OH– 

    eq. wt. = 
M

3
 = 

158

3
 = 52.67 

 (c) In Alkaline Medium the reaction is : 

  (i)  Strongly Alkaline Medium 



   MnO4
– + e– ——— MnO4

2– 

        magnate ion 

    
M

1
 = 

158

1
 = 158 

  (ii)  In Weakly Alkaline Medium the reaction is : 

   MnO4
– + 2 H2O + 3 e– ——— MnO2 + 4 OH– 

   Same as in neutral medium 

   
M

3
 = 

158

3
 = 52.67 

2.Ans. The stability of the compounds depend upon sum of ionization enthalpies : 

 IE1 + IE2< IE1 + IE2 

   in Ni  in Pt 

    Ni2+ is stable than Pt+2. 

 IE1 + IE2 + IE3 + IE4< IE1 + IE2 + IE3 + IE4 

  in Pt4+   in Ni4+ 

  Pt4+ is stable,  K2PtCl6 is well known compound. 

3.Ans. Sc = 1s² 2s² 2p6 3s² 3p6 3d¹ 4s² 

Sc3+ = 1s² 2s² 2p6 3s² 3p6 

 Inert gas configuration more stable. 

4.Ans. It is due to charge transfer. In MnO4
– an electron is momentarily transferred from O to 

the metal, thus momentarily O2– is changed to O– and reducing the oxidation state of the 

metal from Mn (VII) to Mn (VI). 

5.Ans. Au + 4 Cl– ——— AuCl4
– + 3 e– (oxidation) 

 3 e– + 4 H+ + NO3
– ——— NO + 2 H2O (reduction) 

 ——————————————————————————— 

 Au + 4 H+ + 4 Cl– + NO3
– ——— AuCl4

– + NO + 2 H2O 

 ——————————————————————————— 

 Pt + 6 Cl– ——— PtCl6
2– + 4 e– × 3 (oxidation) 

 4 e– + 4 H+ + NO3
– ——— NO + 2 H2O × 4 (reduction) 

 ——————————————————————————————— 

 18 Cl– + 3 Pt + 16 H+ + 4 NO3
– ——— 3 PtCl6

2– + 4 NO + 8 H2O 

 ——————————————————————————————— 

 6.Ans. (a)Higher the oxidation state higher the acidity. In lower oxidation state some of valence 

e– of the metal atom are not involved in bonding,  can donate e– and behave as 



base. In higher oxidation state e– are involved in bonding and are not available, 

rather it can accept e– and behave as an acid)                 

   ( b ) Basicity  
1

Oxidation No.  
 

7.Ans.   (a)       b = 4 S (S 1) L (L 1)+ + +  B. M. 

 Where S = Spin quantum no. 

   L = Orbital quantum no. 

(b)  KMnO4 produce Cl2  KMnO4 in presence of dil. HCl acts as oxidising agent, Oxygen 

produced is used up partly for oxidation of HCl : 

 2 KMnO4 + 3 H2SO4 ——— K2SO4 + 2 MnSO4 + 3 H2O + 5 (O) 

 2 KMnO4 + 4 HCl ——— 2 KCl + 2 MnCl2 + 2 H2O + 6 (O) 

 2 HCl + (O) ——— H2O + Cl2 

8.Ans. (a).Ce4+ is strong oxidant, being Lanthanoid it reverts to Ce3+ as + 3 is most stable. 

 (b).K2Cr2O7  is not much soluble in cold water. However, it is obtained in pure state and 

is not Hygroscopic in nature. 

9.Ans. (a) It is due to much more (–)  Hydration H– of Cu2+ (aq) than Cu+, which is more 

than compensates for the II ionization enthalpy of Cu. 

 (b) 22Ti = 3 d² 4 s² 

  TiIII = 3 d¹ 

  TiII = 3 d² 

TiIV = 3 d° 

  most stable configuration. 

   TiIV is more stable than TiIII and TiII. 

10.Ans.As the distance between the nucleus and 5 f orbitals (actinoides) is more than the 

distance between the nucleus and 4 f (lanthanoids) hence the hold of the nucleus on 

valence electrons decrease in actinoids. For this reason the actinoids exhibit more 

number of oxidation states in general. 

 Common O. N. exhibited are + 3 (similar to Canthanoids) besides + 3 state, also show + 4, 

maximum oxidation state in middle of series i. e. Pu and Np. have anoidation state upto 

+ 7. 

11.Ans.(a) CrO3 + H2O ———H2CrO4 i. e. CrO3 is formed by less of one H2O molecule from 

chromic acid : 

       – H2O 

   H2CrO4 ——— CrO3 



 (b)     

 

 

 

 

12.Ans.Cr2+ is reducing as its configuration changes from d4 to d3, the d3 has half-filled t2g 

level. n the other hand, the change from Mn2+ to Mn3+ results in the half filled (dS) 

configuration which has extra stability. 

 Cr2+ = 3 d4 4 s0 Mn3+ = 3 d4 4 s0 

 

 

 

  

 

 

 Cr3+ = 3 d3 4 s0   

 

 Cr3+ = 3 d3 4 s0  d5 

 have half-filled half-filled extra 

 t2g level.  stable. 

13.Ans.(a)In MnO4
–, O. N. is + 7, but it is not possible to lose 7 electrons because very high 

energy is required to remove 7 electrons. Therefore it forms covalent bonds. 

 (b) Tb = 65 E. C. is 4 f9 6 s2 

  Tb4+ = 4 f7 6 s0 

  half-filled f-orbital  stable. 

   after losing 4 e– it attains half-filled orbital. 

14.Ans.(a)The ability of oxygen to form multiple bonds to metals, explain its superiority to show 

higher oxidation state with metal. 

 (b)Positive E° value (+ O – 34 Volt) accounts for its inability to liberate H2 from acids. 

The high energy to transform Cu (s) to Cu2+ (aq) is not balanced by its Hydration 

enthalpy. 

 Note : For (b) Consult Fig. 8.4 in NCERT 

15.Ans.The metal is CO 

 

Cr

OO

O

O O

Mn  = 3 d  4 s2+ 5 0

 

  



 CO + 2 HCl ——— COCl2 + H2 

        blue solution 

 COCl2 in solution is [CO (H2O)6]2+ 

 blue        pink 

THREE MARKS QUESTION 

 
1.Ans. (i)       2MnO4- +  2H2O  +   3 e-          2MnO2 +      4OH- 

(ii) CrO42-   =======  Cr2O72-     

 ( if PH > 4 the CrO42- ion will exist and if PH < 4 then Cr2O72-      will exist ) 

ie. 2 CrO42-  +  2H+      Cr2O72-  + H2O 

Cr2O72-    + 2OH- 2 CrO42-   +   H2O 

(iii) 2 KMnO4                  +     513 K           K2MnO4 + MnO2 + O2 

2.Ans. (a) Decrease in atomic or ionic radii with increase in atomic number. 
(b) For lanthanoids common oxidation state is +3 . to acquire +3 oxidation state 

Ce4+ undergoes reduction and hence acts as oxidizing agent ,while Eu2+ 
undergoes oxidation and hence acts as reducing agent. 

3.Ans. (a) It is due to poor shielding by 4f and 5f electrons. 
(b) Ce ( Ce4+) 

        (c) Actinoids are radioactive in nature. 

4.Ans. i) & (ii) 8MnO4-   +  3S2O32-  + H2O  8MnO2  +   2 OH-  +  6 SO42- 

 (iii) 2MnO4-     +   I-  +  H2O    2OH-  + 2MnO2   + IO3- 

5.Ans. (a) Bec. enthalpy of atomisation depends upon no. of unpaired electrons . 

(b) No  unpaired electrons . 

(c) Absence of d-d overlapping and poor metallic bonding. 

6.Ans. (a) Ce4+ is strong oxidant, being Lanthanoid it reverts to Ce3+ as + 3 is most stable. 

(b) K2Cr2O7  is not much soluble in cold water. However, it is obtained in pure state 

and is not Hygroscopic in nature. 

(c) Mn3+,extra stable due to half filled d5 configuration. 

7.Ans. (a) It is due to much more negative Hydration enthalpy of Cu2+ (aq) than Cu+ 

(b) TiIV is more stable due to d0 configuration. 
(c) Maximum no. of unpaired electrons are in middle. 

8.Ans. (a) The ability of oxygen to form multiple bonds to metals, explain its superiority 
to 
show higher oxidation state with metal. 

(b) Positive E° value (+O.34 Volt) accounts for its inability to liberate H2 from 

acids. 
(c)Mn, Maximum no. of unpaired electrons. 

9.Ans. 
(a) Number of unpaired electrons increases up to Mn and then decreases up to 

Zn. 



(b) To acquire +3 O.S. Cr2+ has a tendency to lose the electron while Mn3+ has a 
tendency to accept an electron . 

(c) To acquire d0 configuration.  
10.Ans.  (a) Cu2+, One unpaired electron. 

(b) +6  

(c) Comparable energies of (n-1)d and ns electrons. 

FIVE MARKS QUESTION 
1.Ans. MnO2   + 2 KOH (aq)  +  O2  K2MnO4  +  H2O 

5 Fe2+   + MnO4- +  8 H+ Mn2+   +   4H2O   + 5Fe3+ 

2MnO4-   +   5C2O4 2- (aq)   +16 H+ 2 Mn2+  +  8H2O   +  10 CO2 

Cr2O72-   +   H2S   +   H+ Do yourself 

Cr2O72-   +   I-   +   H + Do yourself 

2.Ans. (a) 2MnO2   +  4KOH (aq)  +  O2 2K2MnO4  +  2H2O 
MnO42-  ----electrolysis-→ MnO4- 

5 Fe2+   + MnO4- +  8 H+ Mn2+   +   4H2O   + 5Fe3+ 

5 SO2 + 2MnO4- +  2H2O 2Mn2+   +   4H+  + 5SO42- 

2MnO4-   +   5C2O4 2- (aq)   +16 H+ 2 Mn2+  +  8H2O   +  10 CO2 

3.Ans. (a)  Ch3CH2OH-----K2Cr2O7/H+-→CH3COOH 
(b) (b)Cr2O72-   +   6I-   +   14H + 2Cr3+  +3I2+ 7 H2O 

Cr2O72-   +   6 Fe2++  14 H+ 2Cr3+  + 6Fe3+  + 7 H2O 

Cr2O72-   +   3S2-   +  14 H+ 2Cr3+  + 3S+ 7 H2O 

4.Ans. A= FeCr2O4 

B= Na2CrO4 

C=  Na2Cr2O7 

D = K2 Cr2O74 

FeCr2O4 +  8Na2CO3  + 7 O2 8Na2CrO4+ 2Fe2O3  + 8CO2 

5.Ans. 
 

a) i).MnO42 ions disproportionate in acidic medium to give Permanganate ions 
and Manganese(IV) oxide. 

3MnO4-2+2H+ → 2MnO4
-+ MnO2+2H2O 

ii).Lanthanum sulphide if formed. 
                         ∆ 
 2La+ 3S  →   La2S3   

b) i) Copper has high enthalpy of atomisation and low enthalpy of hydration. 
Since The high energy to transform Cu(s) to Cu2+ (aq) is not balanced by 

hydration enthalpy, therefore E0 (M2+/ M) value for copper is positive (+0.34 V). 
ii) Cr2+ is reducing as its configuration changes from d4 to d3, the latter having 
more stable half filled t2g level. On the other hand, the change from Mn3+ to 
Mn2+ results in extra stable d5 configuration. 

iii) This is due to the increasing stability of the species of lower oxidation state to 

which they are reduced. 

Ans.6. a).(i) Cr2+      (ii) Sc3+          (iii) Sc3+ 



b) (i) The high energy to transform Cu(s) to Cu2+(aq) is not balanced by its hydration 
enthalpy. 
(ii) Mn2+ has d5 configuration( stable half-filled configuration) 

7.Ans. I).(a) Scandium (Sc)  (b) KMnO4 or any other suitable example 
    (c) Cerium (Ce) or any other example.   (d) Chromite ore. 
II). (i) (a) Cr3+/Cr2+ has a negative reduction potential. Hence Cr3+ cannot be reduced 

to Cr2+. Cr3+ is most stable. Mn3+/Mn2+ have large positive Eo values. Hence Mn3+ can 

be easily reduced to Mn2+.Thus Mn3+ is least stable.Fe3+/Fe2+ couple has a positive Eo 

value but small. Thus the stability of Fe3+ is more than Mn3+ but less stable than Cr3+. 

(b) If we compare the reduction potential values, Mn2+/Mn has the most 
negative value i.e its oxidation potential value is most positive. Thus its most easily 
oxidised. Thus the decreasing order for their ease of oxidation is Mn >Cr >Fe. 
(ii) K4[Mn(CN)6] Mn is in +2 oxidation state. Magnetic moment 2.2 indicates that it 
has one unpaired electron and hence forms inner orbital or low spin complex. In 
presence of CN− is a strong ligand, hybridisation involved is d2sp3 

(octahedralcomplex). 

 

  



UNIT - 9 

CO-ORDINATION COMPOUNDS 

ONE MARKS QUESTIONS 

I). When one mole of CoCl3.5NH3 was treated with excess of silver nitrate solution, 2 mol of 
AgCl was precipitated. The formula of the compound is: 
(a) [Co(NH3)5Cl2]Cl                            (b) [Co(NH3)5Cl]Cl2 
(c) [Co(NH3)4Cl2] (NH3)Cl                 (d) [Co(NH3)3Cl3] (NH3)2 

II). The absorption maxima of several octahedral complex ions are as follows S.No Compound       
λ max nm 
1 [Co(NH3)6]3+ 475 
2 [Co(CN)6]3- 310 
3 [Co(H2O)6]3+ 490 
The crystal field splitting is maximum for : 
(a) [Co(H2O)6]3+               (b) [Co(CN)6]3- 

(c) [Co(NH3)6]3+       (d) All the complex ions have the same splitting, ∆ o, 
III). Predict the number of ions produced per formula unit in an aqueous solution of 
[Co(en)3]Cl3 
(a) 4         (b) 3        (c) 6         (d) 2 

IV). An example of ambidentate ligand is 
(a) Ammine         (b) Aquo      (c) Chloro            (d) Thiocyanato 
V). Which of the following does not form a chelate ? 
(a) EDTA                 (b) Oxalate                    (c) Pyridine         (d) Ethylenediamine 
VI). Which one of the following is the correct order of field strength of ligands in 
spectrochemical series? 
(a) I– < Cl– < F– < H2O < CN–              (b) F– < H2O < I– < CN– < Cl– 
(c) CN– < I– < F– < Cl– < H2O            (d) H2O < F– < CN– < Cl– < I– 
VII). Violet colour of [Ti(H2O)6]Cl3 on heating changes to___. 
(a) Green       (b) Colourless           (c) White           (d) Red 
VIII). Which of the following statement(s) is/are incorrect? 
(i) In metal carbonyls M–C σ bond is formed by the donation of lone pair of electrons on the 
carbonyl carbon into a vacant orbital of metal. 
(ii) M—C π  bond is formed by the donation of a pair of electrons from a filled d orbital of 
metal into the vacant 
antibonding π* orbital of CO. 
(iii) Bonding in metal carbonyls is called synergic bonding. 
(a) (i) and (ii)          (b) (iii) only             (c) (ii) only        (d) None of these 
IX). Match the columns. 
Column-I Column-II 
(A) [Ni(CN)4]2–                      (p) Ti4+ 
(B) Chlorophyll                        (q) sp3; paramagnetic 
(C) Ziegler – Natta catalyst   (r) Non-planar 
 (D) [NiCl4]2–                            (s) Mg2+ 
(E) Deoxyhaemoglobin          (t) Planar  
                                                       (u) dsp2; diamagnetic 
(a) A – (u), B – (s), C – (p), D – (q), E – (r) 



(b) A – (q), B – (s), C – (p), D – (u), E – (r) 
(c) A – (q), B – (s), C – (p), D – (u), E – (t) 
(d) A – (u), B – (s), C – (p), D – (q), E – (t) 

Directions : Each of these questions contain two statements, Assertion and Reason. Each of 
these questions also has four alternative choices, only one of which is the correct answer. You 
have to select one of the codes (a), (b), (c) and (d) given below. 
(a) Assertion is correct, reason is correct; reason is a correct explanation for assertion. 
(b) Assertion is correct, reason is correct; reason is not a correct explanation for assertion 
(c) Assertion is correct, reason is incorrect 
(d) Assertion is incorrect, reason is correct. 
X). Assertion : NF3 is a weaker ligand than N(CH3)3. 
Reason : NF3 ionizes to give F– ions in aqueous solution. 
XI). Assertion : [Fe(CN)6]3– is weakly paramagnetic while [Fe(CN)6]4– is diamagnetic. 
Reason : [Fe(CN)6]3– has +3 oxidation state while [Fe(CN)6]4– has +2 oxidation state. 
XII). Assertion : [Ti(H2O)6]3+ is coloured while [Sc(H2O)6]3+ is colourless. 
Reason : d-d transition is not possible in [Sc(H2O)6]3+. 
TWO MARKS QUESTION 
Q.1.a.On the basis of crystal field theory, write the electronic configuration of d6 in terms of t2g 

and eg in an octahedral field when Δ0<P. 

b.Low spin configuration are rarely observed in tetrahedral coordination entity formation. 
Explain. 
2.A coordination compound with molecular formula CrCl3.4H2O precipitates one mole of AgCl 
with AgNO3 solution. Its molar conductivity is found to be equivalent to two ions. What is the 
structural formula and name of the compound? 
Q.3.The two complexes of nickel, [Ni(CN)4]2- and [Ni(CO)4], have different structures but 
possess same magnetic behaviour. Explain. 

Q.4. A chloride of fourth group cation in qualitative analysis gives a green coloured complex [A] 

in aqueous solution which when treated with ethane –1, 2 – diamine (en) gives pale - 

yellow solution [B] which on subsequent addition of ethane –1, 2 – diamine turns to 

blue/purple [C] and finally to violet [D]. Write the structures of complexes [A], [B], [C] 

and [D]. 

Q.5. How many ions are produced from the complex,[Co (NH3)6]Cl2 in solution? 

Q. 6. A cationic complex has two isomers A & B. Each has one Co3+, five NH3, one Br and one 

SO4
2. A gives a white precipitate with BaCl2 solution while B gives a yellow precipitate 

with AgNO3 solution. 

 (a)What are the possible structures of the complexes A and B ? 

 (a)Will the two complexes have same colour ? 

Q. 7. FeSO4 solution mixed with (NH4)2SO4 solution in 1 : 1 molar ratio gives the test of Fe2+ 

ion but CuSO4 solution mixed with aqueous ammonia in 1 : 4 molar ratio does not give 

the test of Cu2+ ion. Explain why ? 



Q. 8. If to an aqueous solution of CuSO4 in two tubes, we add ammonia solution in one tube 

and HCl (aq) to the other tube, how the colour of the solutions will change ? Explain with 

the help of reaction. 

Q. 9. A, B and C are three complexes of Chromioum with the empirical formula H12O6Cl3Cr. 

All the three complexes have Cl and H2O molecules as the ligands. Complex A does not 

react with conc. H2SO4. Complexes B and C lose 6.75% and 13.5% of their original weight 

respectively on heating with conc. H2SO4. Identify A, B and C. 

  SCN–    F– 

Q. 10. Fe3+ ———→ (A) ———→ (B) 

       excess        excess 

What are (A) and (B) ? Give IUPAC name of (A). Find the spin only magnetic moment of (B). 

Q. 11. A complex is prepared by mixing COCl3 and NH3 in the molar ratio of 1 : 4, 0.1 M solution 

of this complex was found to freeze at – 0.372 °C. What is the formula of the complex ? 

Given that molal depression constant of water Kf = 1.86 °C/m. 

Q. 12. How t2g and eg orbitals are formed in an octahedral complex ?. 

Q. 13. Dimethyl glyoxime is added to alcoholic solution of NiCl2. When ammonium hydroxide 

is slowly added to it, a rosy red precipitate of a complex appears. 

 (a)Give the str. of the complex showing hydrogen bond. 

 (b)Give oxidation state and hybridisation of central metal ion. 

 (c)Identify whether it is paramagnetic or diamagnetic. 

Q. 14. Explain the reason behind a colour of some gem stone with the help of example. 

Q. 15. How many EDTA (lethylendiamine tetra acetic acid) molecules are required to make an 

octahedral complex with a Ca2+ ion. 

Q. 16. What is the hybridisation of central metal ion and shape of Wilkinson’s catalyst ? 

Q. 17. Which vitamin is a complex compound of cobalt ? 

Q. 18. Write the IUPAC name of [CO (NH3)4 B12]2 [ZnCl4]. 

Q. 19. What is the value of x in the complex HxCO (CO)4 on the basis of EAN rule.  

(At. No. Co` = 27) 

Q. 20. Why is the silver plating of copper, K [Ag (CN)2] is used instead of AgNO3 ? 



THREE MARKS QUESTION 

Q.1. Draw one of the geometrical isomers of the complex [Pt (en)2 Cl2 ] 2  which is optically 
inactive. Also write the name of this entity according to the IUPAC nomenclature. 
Q.2.Discuss the bonding in the coordination entity [CO(NH3)6 ] 3   on the basis of valence 
bond theory. Also, comment on the geometry and spin of the given entity. (Atomic no. of Co= 
27) 
Q.3.A metal complex having composition Cr (NH3)4Cl2Br has been isolated in two forms A and 
B. The form A reacts with AgNO3 to give a white precipitate readily soluble in dilute aqueous 
ammonia whereas B gives a pale yellow precipitate soluble in concentrated ammonia. 
(i) Write the formulae of isomers A and B. 
(ii) State the hybridisation of chromium in each of them.  
(iii) Calculate the magnetic moment (spin only value) of the isomer A 
Q.4.A metal ion Mn+ having d4 valence electronic configuration combines with three bidentate 
ligands to form a complex compound. Assuming ∆o<P 
(i) Write the electronic configuration of d4 ion. 
(ii) What type of hybridisation will Mn+ ion has? 
(iii)Name the type of isomerism exhibited by this complex. 
Q.5.Write the correct formulae for the following coordination compounds: 
(i) CrCl3.6H2O (violet with 3 chloride ions precipitated as AgCl.) 
(ii) CrCl3.6H2O (light green colour, with 2 chloride ions precipitated as AgCl.) 
(iii)CrCl3.6H2O (dark green colour, with 1 chloride ion precipitated as AgCl.) 
Q.6. (i) Describe the type of hybridisation for the complex ion [Fe(H2O)6]2+. 
(ii) Write the IUPAC name of the ionisation isomer of the coordination compound 
[Co(NH3)5Br]SO4. Give one chemical test to distinguish between the two compounds. 

 
ANSWER KEY OF UNIT - 9 

ONE MARKS QUESTION 
I. b)                      II. b)                    III .a)            IV. d)              V. c)                     VI. a)                        VII. b)                 
VIII. d)                IX. a)            X. c)                XI. b)                   XII. a)    
 
TWO MARKS QUESTION 

1Ans .a)  t2g4,eg2 

         b). The orbital splitting energies, Δt are not sufficiently large for forcing pairing of 
electrons in   the tetrahedral coordination entity formation. 
2.Ans.[Cr(H2O)4Cl2]Cl 
Tetraaquadichloridochromium (III) chloride 
3.Ans.[Ni(CN)4]2- 

dsp2 hybridisation, Ni in +2 state 
all electrons are paired, so diamagnetic. 
[Ni(CO)4] 
sp3 hybridisation, Ni in 0 state 
all electrons are paired so diamagnetic 
4.Ans. A=[Ni(H2O)6]2+ 

            B=[Ni(H2O)4(en)]2+ 

            C=[Ni(H2O)2(en)2]2+ 

            D=[Ni(en)3]2+ 



5.Ans.Three ions [Co(NH3)6]2+, 2Cl− 

6.Ans. (a).[CO (NH3)5 Br] SO4 and [CO (NH3)5 SO4] Br 

 (b).NO 
7.Ans. When FeSO4 and (NH4)2SO4 solution are mixed in 1 : 1 molar ratio, a double salt is 

formed. It has the formula FeSO4.(NH4)2SO4.6H2O. In aqueous solution, the salt 

dissociates. 
 When CuSO4 and NH3 are mixed in the molar ratio of 1 : 4 in solution, a complex 

[Cu (NH3)4] SO4 is formed. 

8.Ans. In first case, colour will change from blue to deep blue. 

 [Cu (H2O)4]2+ + 4 NH3 ———→ [Cu (NH3)4]2+ + 4 H2O 

           deep blue 

 While in second case, its colour will change to yellow. 

 [Cu (H2O)4]2+ + 4 Cl– ———→ [CuCl4]2+ + 4 H2O 

               yellow 

9.Ans. Data suggests that the complexes are hydrate isomers. 

 As comples A does not lose any molecule of H2O on heating which shows that no water 

molecule of H2O is outside the co-ordination sphere. 

 A = [Cr (H2O]6] Cl3 

 As B loses 6.75%  actual loss in wt. 

 =  × 266.5 = 18 au 

 B = [Cr (H2O)5 Cl] Cl2 . H2O 

 As C loses 13.5% of wt. on heating which is twice the loss in the first case, C isomer exists 

as a dihydrate : 

   [Cr (H2O)4 Cl2] Cl . 2 H2O 

10.Ans.A = Fe (SCN)3, B = [FeF6]3– 

 IUPAC name of A = trithiocyanato iron (III) 

 E. C. of Fe (III) = d5, unpaired e–s = 5 

 Spin only magnetic moment = 5(5 2)+  B. M. 



        = 5.916 B. M. 

11.Ans.The cortical  ∆Tf = Kf . m 

        = 1.86 × 0.1 

        = 0.186° 

 observed ∆Tf  = 0.372° 

 As observed ∆Tf is double of the theoretical value this shows that each molecule of the 

complex dissociates to form two ions. formula is : 

   [CO (NH3)4 Cl2] Cl 

12.Ans.In an octahedral complex, positive metal ion is considered to be present at the centre 

and negative ligands at the corners. As lobes of dx² – y² and dz² lie along the axes, i. e. 

along the ligands repulsions are more and so is the energy. The lobes of the remaining 

three d-orbitals lie between the axes i. e. between the ligands, the repulsions between 

them are less and so is the energy. 
13.Ans. (a)  

 

 

 

 

 

 

 

 

 

  

 

 

(b) O. S. = + 2 

  bybridisation = dsp² 

 (c) diamagnetic as no unpaired electron. 

14.Ans. The colours of many gem stones are due to the presence of transition metal ions & 

colour are produced due to d-d transition. For example the mineral corundum Al2O3 is 

colourless when pure but when various M3+ transition metal ions are present in trace 

amounts various gem stones are formed. Ruby is Al2O3 containing about 0.5 – 1% Cr3+. 

 



15.Ans.EDTA is a hexadentate ligand therefore only one EDTA molecule is required to form 

octahedral complex. 

16.Ans.Wilkinson’s catalyst is (PH3P)3 RhCl. In this Rh has dsp² hybridisation and square 

planar shape. 

17.Ans.Vitamin B12 is a complex compound in which central metal atom is cobalt. 

18.Ans.Tetraamminedibromocobalt (III) tetrachlorozincate (II) 

19,Ans.x = 36 – (27 + 4 × 2) 

   = 36 – 35 

   = 1 

20.Ans. This is because if AgNO3 is used Cu will displace Ag+ from AgNO3. The deposit so 

obtained is black, soft, non-adhering. To get a good shining deposit, [Ag (CN)2]– are used 

as it is a stable complex, the conc. of Ag+ is very small in the solution. As such no 

displacement of Ag+ ions with Cu is possible. 

THREE MARKS QUESTION 
1.Ans. 

 
IUPAC Name of the entity: 
Dichloridobis(ethane-1,2-diamine)platinum(IV) ion 
                               

2.Ans. Bonding in - [CO(NH3)6 ] 
3-

 

d2sp3 hybridisation 



 
Geometry: Octahedral   Diamagnetic 
3.Ans. a.Isomer A: [Cr(NH3)4 BrCl ]Cl 
         Isomer B: [Cr (NH3)4 Cl2]Br 
     b.Hybridisation of Cr in isomer A and B is d2sp3. 
     c.Number of unpaired electrons in Cr3+(3d3) is 3 
    Magnetic moment = n(n - 2) 
    = 3(3-2) = 3.87 BM 
  (deduct half mark for wrong unit/unit not written) 

4.Ans. (i)t2g4 eg0 

(ii) sp3d2 

(iii) optical isomerism 
5.Ans. (i) [Cr(H2O)6]Cl3     (ii) [Cr(H2O)5Cl]Cl2H2O       (iii) [Cr(H2O)4(Cl)2]Cl(H2O)2 

6.Ans. (i) Fe exists as Fe2+. There are 4 unpaired electrons. Water is a weak ligand. 
Thus the hybridisation involved is sp3d2. It is an octahedral outer orbital 
complex. 
(marks to be granted if hybridisation is depicted diagrammatically) 
(ii) The ionisation isomer is [Co(NH3)5SO4]Br. The IUPAC name is 
Pentaamminesulphatocobalt(III)bromide. 
The isomer [Co(NH3)5 Br] SO4 gives a white precipitate of BaSO4 with BaCl2 solution whereas 
the isomer [Co(NH3)5 SO4]Br does not form this precipitate. 
(or any other relevant test) 

 

 

 

 

 

 

 



  



Unit 10 HALOALKANES AND 

HALOARENES (MULTIPLE CHOICE 

QUESTIONS) 

1) Identify the following compounds as primary halide: 

(a) 1-Bromobut-2-ene 

(b) 4-Bromopent-2-ene 

(c) 2-Bromo-2-methylpropane 

(d) 1- chloro-2,2-dimethylpropane 
 

2.) Which of the following compounds are gem-dihalides ? 
 

(a) Ethylidene chloride 

(c) Methyl chloride 

(b) Ethylene dichloride 

(d) Benzyl chloride 

 

 
 
 

3) What should be the correct IUPAC name for Diethylbromomethane? 

(a) 1-Bromo-1,1-diethylmethane (b)3-Bromopentane 

(c) 1-Bromo-1-ethylpropane (d) 1-Bromopentane 

 

4) Which of the following are secondary bromides? 

(a) CH3CH2Br (b) (CH3)3C CH2Br (c) CH3CH(Br)CH2CH3 (d) (CH3)2CBrCH2CH3 

 
 

5.) 1,1 Dichloropropane on hydrolysis gives 

a) Propanone 

b) Propanal 

c) Ethanal 

d) 1,1-propandiol 

6.) Among the following ,the molecule with the highest dipole moment is : 

a) CH3Cl b) CH2Cl2 c) CHCl3 d) CCl4 

7.) Which of the following represents Freon? 

a) Ethylene dichloride 

b) Ethylidene dichloride 

c) Tetrafluoro ethylene 

d) Dichlorodifluoromethan 
 

 
One word answer type QUESTIONS 

 
 

1.Write the IUPAC name of (CH3)3 CCH2 Cl 

2.Which of the following under goes SN1 faster:  



             2-chlorobutane    OR       1-chlorobuatne 

 3. Arrange each set of compounds in order of increasing boiling points. 

(i)Bromomethane, (ii) Bromoform, (iii) Chloromethane, (iv) Dibromomethane. 4. 

Write the product formed  when toluene is chlorinated in presence of sunlight. 

5.Write the product formed when n-butyl chloride is treated with alcoholic KOH ? 

 
6. Which is a better nucleophile, a bromide ion or an iodide ion ? 

7. Which has higher dipole moment , Chlorobenzene or Cyclohexyl chloride? 

8. Draw the structure of DDT. 

9.Expand BHC 

10.How many centres of chirality are present in 3-Bromopent-1-ene.  

 

State True    or   False 
 

1. A racemic mixture is optically active. 

2. A carbon which is attached to four different group is called achiral carbon 

3. Iodoform has antiseptic properties. 

4. A beam of light which has vibration in only one plane is called plane polarized light. 

5. An equimolar mixture of a pair of enatiomers is called racemic mixture. 

6. CH3CH=CHCH2Br is 1- Bromobut-2-ene and classify is allylic halide. 

7. When ethyl chloride is treated with aq. KOH ethene is major product. 

8. The superimposable mirror images of stereoisomers are called enantiomers. 

9. Out of chlorobenzene and cyclohexyl chloride, cyclohexylchloride has high dipole 

moment. 

10. tert- Butyl Chloride reacts with aqueous sodium hydroxide by SN1 mechanism. 

11. p-dichlorobenzene have higher m.p than o- and m- isomer due to +R effect.  

12. C-X bond length in halobenzene is smaller than C-X bond length in CH3-X 

13. Out of CHCl3 & CH2Cl2 dichloro methane has high dipole moment. 
14. Out of a bromide ion and an iodide ion, bromide ion is better nucleophile 

 
2 Mark Questions 

 
 

Q.1 What happens when methyl chloride is treated with AgCN in aqueous solution? 

Q 2.Haloalkanes undergo substitution reactions while haloarenes undergo 

electrophilic substitution reactions, Explain. 

Q 3.How do polar solvents help in the first step in SN1 mechanism? 
 
 
 

 
 
 
 
 



 
 
3 Mark Questions 

 
 

Q 1. Which of the following compounds (a) and (b) will not react with a mixture of 

NaBr and H2SO4? Explain Why? 
 
 

 a. CH3CH2CH2OH b.C6H5OH 
 

Q 2. Which of the products will be major product in the reaction given below? 

Explain: 

CH3CH=CH2    +  HI  → CH3CH2CH2I   +   CH3CHICH3 

(A)  (B)  

Q 3.Give   reasons 

a. C―Cl bond length in chlorobenzene is shorter than C-Cl bond length in 

CH3―Cl 

b. The dipole moment of chlorobenzene is lower than that of cyclohexyl 

chloride. 

c. SN1 reactions are accompanied by racemization in optically active alkyl 

halides. 



ANSWERS 

Unit 9 -HALOALKANES AND HALOARENES 

MCQS: 

 

Ans 1: (i) 1-Bromobut-2-ene (1o alkyl halide) 

Ans2 : Option (a) is correct 

 
 

Ans.3 ii)3-Bromopentane 
 
 

Ans4.(iii)CH3CH(Br)CH2CH3 

 

Ans 5: b) propanal  

Ans :6 a)CHCl3 

Ans: 7 d) Dichlorodifluoromethane 

 ONE WORD ANSWER TYPE: 

1. 1- chloro-2,2-dimethylpropane  

2. 2-chlorobutane. 

3. (iii) < (i)< (iv)< (ii) 

4.Chloromethylbenzene 

 5. But-2-ene 

6. Iodide ion 

7. Cyclohexyl chloride 
8. Correct structure 

9. Benzenehexachloride 

        10.One 

TRUE /FALSE: 

1. False 

2. False 

3. True  

4.    True 

5. True 

6. true 

7. False 

8. false 
9. true 

10. true  

11.false  

  12.true 

 13.true  



14.false 

 

2 Mark Questions 
Ans1.Methyl isocyanide is formed because of covalent bond Ag-C bond could not be dissociated 
and Nitrogen is free to form bond with Carbon of methyl chloride. 

 

Ans 2. Haloalkanes are more polar than haloarenes. Therefore the carbon atom 

carrying the halogen in haloalkanes is more electron deficient (i.e., more +ively 

charged) than that in haloarenes. 

On the other hand, haloarenes contain a benzene ring. Since the typical nature of 

benzene are electrophilic substitution reactions, therefore, haloarenes undergo 

electrophilic substitution reactions preferably while haloalkanes which contain a 

benzene ring don’t undergo electrophilic substitution reactions. 

Ans 3. The SN1 mechanism proceeds through the formation of carbocation. It involves 

breaking of C-Halogen bond for which energy is obtained through the solvation of 

halide ion with the proton of protic solvent. Thus polar solvents help in ionizations step 

by stabilizing the ions by solvation. 

 

3 Mark Questions 

Ans 1. (b) A mixture of NaBr and H2SO4 gives Br2 gas. 
 

2NaBr + 3H2SO4 → 2NaSO4 + SO2 + Br2 + H2O 

Phenol (b) reacts with Br2 to form 2, 4, 6-tribromopheno 
 
 

Phenol (b)         
𝐵𝑟2/𝐻2𝑂
→       2, 4, 6-tribromophenol 

 

Ans 2. (B) will be major product according to Markovnikov’s rule. Due to stability of  

 2o carbocation,2-Iodopropane  (major product) will be formed. 

Ans 3 a)  

I. Because of resonance there is partial double bond character in 

chlorobenzene making it shorter. 

II. C of chlorobenzene is sp2 hybridized, so more electronegative i.e., C-X bond is 

shorter. 

 

b) C-X in chlorobenzene is more electronegative so less tendency to release 

electrons to the Cl- atom and therefore-Cl bond is less polar than in alkyl 

halides. 

c) SN1 occur by formation of carbocation. Which is planer so attack of 

Nucleophilic can occur from either front or back side forming equal amount of 

two isomers



Unit 11 
ALCOHOL , PHENOL AND ETHER 

 
 

 

1. Bond angle of ethers is slightly greater than tetrahedral bond angle. 

Explain. 

2. Ethers made of similar kind of polar bonds (symmetric) also possess some 

net dipole moment. Explain. 
 
 

3. Which of the following will NOT convert 1-butanol into 1-chlorobutane in 

one step? 

a. SOCl2 

b. PCl3 

c. HCl 

d. CCl4 

4. Which one of the following will produce a primary alcohol by reacting with CH3MgI? 
a) Acetone  
b) methyl cyanide 
c) Ethylene oxide 
d) Ethyl acetate 

 

5. Products obtained when HI reacts with isopropyl methyl ether at 373 K are 
 

a. isopropyl iodide and methyl alcohol 

b. isopropyl alcohol and methyl iodide 
 

c. isopropyl iodide and water 

d. methyl iodide and water 
 

6. Which among the following compounds will give a secondary alcohol on 

reacting with Grignard reagent followed by acid hydrolysis? 

 

I. HCHO II .C2H5CHO III .CH3COCH3 IV .RCOOC2H5  

Select the correct answer using the code given below: 

(a) Only II (b) Only III  (c) II and IV (d) III and IV 
 

7. An unknown alcohol is treated with the "Lucas reagent" to determine whether 

the alcohol is primary, secondary or tertiary. Which alcohol reacts fastest and 

what mechanism? 

a. tertiary alcohol by SN2 

b. secondary alcohol by SN1 

c. tertiary alcohol by SN1 

d. secondary alcohol by SN2 

8. Name the compound which is also known as carbolic acid. 

9. 1% ethanol should be added to chloroform sample while storing. Why? 



10. Suggest a reason for the large difference in the boiling points of butanol and 

Butanal, although they have same solubility in water. 

 

Question 11 to 15 are assertion and reason based . 

 

(A) Both assertion and reason are correct statements, and reason is the correct  

explanation of the assertion.    

 (B) Both assertion and reason are correct statements, but reason is not the correct  

explanation of the assertion.     

 (C) Assertion is correct, but reason is wrong statement.    

 (D) Assertion is wrong, but reason is correct statement. 

 

11.Assertion: The bond ain alcohols is slightly less than tetrahedral angle. 

Reason: In alcohols , the oxygen of –OH group is attached to sp3 hybridised carbon 

atom . 

12.Assertion: Boiling points of alcohols are higher than  ethers of comparable molecular 

mass. 

Reason:  They both can form intermolecular H-bond. 

13.Assertion: Phenol undergo kolbe’s reaction, ethanol does not.  

Reason: Phenoxide ion is more basic than ethoxide ion. 

14.Assertion: Phenol is more reactive than benzene towards electrophilic substitution 

reaction. 

Reason:. In the case of phenol, the intermediate carbocation is more more resonance 

stabilized. 

15.Assertion: Ethyl phenyl ether on reaction with HBr forms phenol and ethyl bromide. 

Reason: Cleavage of C-O bond takes place on ethyl oxygen bond due to more 

stable phenyl-oxygen bond. 

 

 
 



 
TWO MARK 

16. Why are Grignard reagents soluble in ether but not in benzene? 

17. The reaction of alcohols with carboxylic acid or anhydrides to form esters conc. 

H2SO4 is added, and the reaction with alcohol and acid chloride base like pyridine 

is used. Explain. 

18 .The usual halogenations of Benzene takes place of in presence of Lewis acid 

catalyst like AlCl3, where as phenol can directly react with Bromine? Explain? 

19. Phenol react with bromine in the presence of carbon disulphide gives 

monobromophenol whereas with water gives tribromophenol. Explain. 

20.  Explain the dehydration of a secondary alcohol with equation.  
 
 

THREE MARK 

21.Dehydration of alcohols to alkenes is always carried out with conc. H2SO4 and not 

with conc. HCl or HNO3.Why? 

22. Illustrate with examples the limitation of Williamson synthesis for the preparation of 

certain type of ethers. 

23.A compound A (C4H10O) is found to be soluble in concentrated sulphuric acid.(A) does 

not react with sodium metal or potassium permanganate. When (A) is heated with 

excess of HI, it gives a single alkyl halide. Deduce the structure of compound (A) and 

its IUPAC name and explain its reaction involved with HI. 
 

24.An organic compound (A) on treatment with CHCl3 and KOH gives two compounds B 

and C. Both B and C give the same product (D) when distilled with zinc dust. 

Oxidation of D gives E having molecular formula C7H6O2.The sodium salt of E on 

heating with soda-lime gives F which may also be obtained by distilling A with zinc 

dust .Identify A to F 

25. Etherial solution of an organic compound 'A' when heated with magnesium gave 'B'. 
 

'B' on treatment with ethanal followed by acid hydrolysis gave 2-propanol. Identify 

the compound 'A and B.   What is 'B' known as? 

 

FIVE MARK 
 
 

26. An alcohol A (C4H10O) on oxidation with acidified potassium dichromate gives 

carboxylic acid B(C4H8O2). Compound A when dehydrated with conc. H2SO4 at 443 K 

gives compound C. Treatment of C with aqueous H2SO4 gives compound D. (C4H10O) 

which is an isomer of A. Compound D is resistant to oxidation but compound  A  can 



be easily oxidized. Identify A, B, C and D and write their structures. Name the 

isomerism present in A and D. 
 

27. An organic compound A having molecular formula C6H6O gives a characteristic 

colour with aqueous FeCl3. When A is treated with NaOH and CO2 at 400 K under 

pressure compound B is obtained. Compound B on acidification gives, compound C 

which reacts with acetyl chloride to form D, which is a popular pain killer. Deduce 

the structure of A, B, C and D. What is the popular name of Drug D? 
 

28. An ether A (C5H12O) when heated with excess of hot concentrated HI produced 

two alkyl halides which on hydrolysis from compounds B and C. 

Oxidation of B gives an acid D whereas oxidation of C gave a ketone E. 

Deduce the structures of A, B, C, D and E. 



Unit 10  

ALCOHOL , PHENOL AND ETHER 

ANSWER 

1. due to repulsion of bulky alkyl groups in ethers bond angles is slightly greater 

than tetrahedral bond angle. 

2. Due to its bent structure. 

3. d 

4. c 

5. a 

6. a 

7. c 

8. Phenol 

9. Chloroform forms phosgene gas(poisonous)on atmospheric oxidation 

.Ethanol reacts with phosgene to give harmless diethyl carbonate.  

COCl2 + 2C2H5OH→ (C2H5)2CO3+ 2HCl 

10.This is due to presence of intermolecular hydrogen bonding in butanol which is lacking in 

butanal 

 

Reason Assertion Questions: 
11.  (b) 

12.  (c) 

 

13. (b) 

 

14. (a) 

 

15. (c) 

 

16.Grignard reagents from co-ordination complexes with ether but not benzene 

since the former has lone pair of electrons but the later does not. 
 

17. R-OH + RCOOH/RCOOCOR ↔ RCOOR + H2O 

R-OH + RCOCl ↔ RCOOR + HCl 

Sulphuric acid removes the water and prevent back ward reaction, 

Base like pyridine removes the acid HCl and prevent back ward reaction 

18.In case of Halogenations of benzene Br2 is polarized by FeBr3, but in case of 

phenol the polarization of Br2 takes place by phenol due to highly activating 

effect of OH group present on the benzene ring. 

19. CS2 is a non-polar solvent whereas water is a polar solvent. In the presence of 

polar solvent phenol polarizes and gives more electrophilic substitution. 



20. Secondary alcohols like isopropyl alcohol undergo dehydration on heating with 

85% phosphoric acid at 440 K. forming an alkene (propene) 
 

21. Dehydration of alcohols to alkenes occurs through the formation of carbocation 

intermediate. If HCl is used then chloride ion being a good nucleophile will result 

into substitution reaction forming alkyl chloride on the other hand, if H2SO4 is 

used then the bisulphate ion being very weak nucleophile cannot result into 

substitution reaction. Rather the carbocation loses a proton to form elimination 

product alkene. Conc. HNO3 also cannot be used because it is a strong oxidizing 

agent and will preferably result into the oxidation of alcohols to aldehydes, 

ketones or carboxylic acid. 

22.Williamsons synthesis cannot be employed for 

(i) tertiary alkyl halides as they yield alkenes instead of ethers. For 

example: the reaction of CH3ONa with (CH3)3CBr gives exclusively 2-

methyl propene. 

(ii) Aryl halides and vinyl halides cannot be used as substrates because of 

their low reactivity in nucleophillic substitution 
 

23. A = CH3CH2OCH2CH3 

IUPAC name Ethoxyethane 

CH3CH2OCH2CH3 + 2HI →CH3CH2I + H2O [ HI hot and Conc ]  

 

24. A = Phenol 

B= 2-Hydroxybenzaldehyde 

C= 4-Hydroxybenzaldehyde 

D= Benzaldehyde 

E = Benzoic Acid 

F = Benzene 

 

25. A= Methyl Chloride 

B= Methyl magnesium chloride 

B is known as Grignard Reagent 

 

 

26. [A] = (CH3)2CHCH2OH 

[B] = CH3CH(CH3)COOH 

[C] = (CH3)2C = CH2 

[D]  = (CH3)3C – OH 

Position isomerism 

 



27. A= PHENOL 

B SODIUM SALICILATE 

C SALICYLIC ACID 

D  acetyl salicylic acid (ASPRIN) 

 

 

28.A = CH3CH2OCH(CH3)2 

B = CH3CH2OH 

C= CH3CH(OH)CH3 

D= CH3COOH 

E = CH3COCH3 



UNIT: 12 

ALDEHYDE, KETONES AND CARBOXYLIC ACID 

(A) Both assertion and reason are correct statements, and reason is the correct  

explanation of the assertion.    

 (B) Both assertion and reason are correct statements, but reason is not the 

correct  explanation of the assertion.     

 (C) Assertion is correct, but reason is wrong statement.    

 (D) Assertion is wrong, but reason is correct statement. 

Question 1 to 5 are assertion and reason based . 

1. Assertion: Acetone is less reactive towards Nucleophilic addition than 

acetaldehyde  

       Reason: The alkyl groups hinder the nucleophilic attack on the carbonyl 

carbon atom. 

2.  Assertion: Most carboxylic acids exist as dimers in the vapour phase or in 

aprotic solvents 

 

Reason: Higher carboxylic acids are practically insoluble in water due to the 

increased hydrophobic interaction of hydrocarbon part                                                                                                                                       

                    

3. Assertion: KMnO4 solution is decolourised by both oxalic acid and formic 

acid  

Reason: These compounds can be oxidized into CO2 and water 

4. Assertion: Direct attachment of groups such as phenyl or vinyl to the            

carboxylic acid increases the acidity of the carboxylic acid . 

Reason:    Resonance  effect always increases the acidity of carboxylic acid  

5. Assertion: 2,2-Dimethypropanal undergoes cannizzaro reaction with conc. 

NaOH  

Reason: cannizzaro reaction is a disproportionation  reaction . 



Questions 6 to 10 are multiple choice questions: 

6.Which of the following does not show cannizzaro reaction: 

a) Benzaldehyde 

b) Acetaldehyde 

c) Chloral  

d) Formaldehyde 

7. In Clemmensen reduction, carbonyl compound is treated with: 

a) Zn amalgam + conc. HCl 

b) Na amalgam + conc. HCl 

c) Zn amalgam + conc. HNO3 

d) Na amalgam + conc. HNO3 

8.When ethanol is treated with Fehling’ s solution , it gives precipitate of : 

a) Cu  

b) CuO 

c) Cu2O 

d) Cu2O + Cu2O3 

9.Which of the following reagent can be(most precisely) used to prepare ketone 

from acid chloride: 



a) Grignard regent 

b) LiAlH4 

c) Dimethyl cadmium 

d) Cadmium chloride 

10.For distinguishing pentan-2-one and pentan-3-one the reagent to be 

employed is: 

a) Acidified potassium dichromate 

b) Zn-Hg/ Conc HCl 

c) SeO2 

d) NaOH/Iodine 

11.Arrange following in increasing order of their boiling points: 

CH3CHO , CH3COOH , CH3 CH2OH 

12.Write two uses of formalin. 

13. Write IUPAC name: 

CH3CO CH2CO CH3 

14. What is tollen’ s reagent ? Write one of its use. 

15. Name the reagents used in the following conversions: 

a) Bromination of phenols 



b) Butan-2-one to Butan-2-ol 

16.Give reason: 

a) ClCH2COOH is stronger acid than CH3COOH 

b). Benzoic acid does not give friedle craft reaction. 

17. Convert: 

a) Propanone to propene 

b) Benzoic acid to Benzaldehyde 

18 Write structures of compounds A, B and C in each of the following reactions: 

CH
3
CN 

𝑖)𝑆𝑛𝐶𝑙2/𝐻𝐶𝑙 𝑖𝑖) 𝐻3𝑂+
→               

 
A

 𝑑𝑖𝑙 𝑁𝑎𝑂𝐻
→      

       
B      

∆
→

      
C 

 

19. Predict the products of the following reactions: 
 

a) CH3COONa   
𝑁𝑎𝑂𝐻,𝐶𝑎𝑂
→     

∆
  ? 

 

b)  CH3CH2OH      
𝑃𝐶𝐶
→   ? 

 

c) C6H5CHO  
𝑐𝑜𝑛𝑐.𝑁𝑎𝑂𝐻
→      

∆
  ? 

20. An alkene ‘A’ ( C5H10)on ozonolysis gives a mixture of two compound‘B ‘and ‘C ‘ 

.Compoud ‘B’  gives positive fehling’s test and also reacts with NaOH/I2  solution. 

Compound ‘C’ does not give fehling test but forms iodoforms. ‘ B’ reacts with HCN 

to form addition product ‘D’ and ‘C’ on catalytic reduction gives ‘E’ . Identify A , B , 

C , D and E. 

21. Gem dihalide on hydrolysis gives :  

(A) Vic diol                                                               (B) Gem diol   

(C) Carbonyl compound  (D) Carboxylic acid 



22. Arrange these compounds in decreasing order of reactivity for the nucleophilic 

addition reaction : 

(I) Acid chloride  (II) Aldehyde   

(III) Ketone  (IV) Ester 

23. In the given reaction (X) and (Y) will respectively be 

 

 

24. In the reaction :            

                   

  

25.  Grignard reagents do not give carbonyl compounds with : 

 (A) CO2 (B) RCOCl (C) RCN  (D) RCOOR 



                                                         Answer key 

ALDEHYDE, KETONES AND CARBOXYLIC ACID 

1. (a) 

2. (b) 

3. (a) 

 

4. (c) Due to greater electronegativity of sp2 hybridised carbon to 

which carbonyl carbon is attached. 

5. (b) 

6. (b)   

7. (a) 

8. (c)  

9. (c) 

10.(d)  

11. CH3CHO <  CH3 CH2OH < CH3COOH , because carboxylic acids has 

maximum extent of H- bonding, alcohols also form H- bond but aldehydes do 

not form H-bond. 

 



12. Two uses are: 

i) Biological preservation of specimen 

ii) Manufacture of Bakelite 

13.Pentan-2,4-dione 

14.Ammonical silver nitrate , it is used to detect presence of –CHO 

group. 

15. a) Br2/H2O 

b) Pd-H2 or NaBH4 

16.a) Because of negative inductive effect of Cl , electron density in 

the O-H bond decreases , making the bond weaker. 

b).Because  of following two reasons: 

i) The carboxyl group is strongly deactivating. 

ii) Catalyst AlCl3 is a lewis acid that gets bonded to the carboxyl 

group. 

17. a) CH3CO CH3

𝑁𝑎𝐵𝐻4
→      CH3CH(OH) CH3  

∆,   𝐶𝑜𝑛𝑐 𝐻2𝑆𝑂4
→            CH3CH=CH2 



b) ) C6H5COOH  
𝑃𝐶𝑙5
→    C6H5COCl  

𝐻2/𝑃𝑑_𝐵𝑎𝑆𝑂4
→           C6H5CHO 

18. A= ethanal 

B= 3-hydroxybutanal 

C= But-2-ene-1-al 

19.a) CH4 

b) CH3CHO 

c)  C6H5CH2OH   +   C6H5COONa 

20.A= 2-methylbut-2-ene 

B= Acetaldehyde 

C= Acetone 

D= 2- Hydroxypropanenitrile 

E=  Propan-2-ol 

21. 3 

22. I>II>III>IV 

23. a 



24. d 

25. A 

 

 

     

 

 

 



UNIT: 13 

AMINES 

Question 1 to 5 are assertion and reason based . 

 

(A) Both assertion and reason are correct statements, and reason is the correct  

explanation of the assertion.    

 (B) Both assertion and reason are correct statements, but reason is not the correct  

explanation of the assertion.     

 (C) Assertion is correct, but reason is wrong statement.    

 (D) Assertion is wrong, but reason is correct statement. 

 

1. Assertion: The angle of C-N-C in the trimethylamine is 1080. 

Reason: There is unshared pair of electron in the trimethylamine which makes the 

angle less than 109.50 . 

2. Assertion: Hoffman’s bromamide reaction is given by primary amides  

Reason:  Primary amines are more basic than secondary amines  

3. Assertion: N,N - Diethylbenzene sulphonamide  is insoluble in alkali  

Reason: Sulphonyl   group attached to nitrogen atom is strong electron withdrawing 

group . 

4. Assertion: Salts of benzene diazonium are water soluble  

Reason: Because of the covalent nature of such salts, these are water soluble .  

5. Assertion: The diazotisation reaction must be carried in ice cold solution (0-40c) 

Reason: At higher temperature benzene diazonium chloride reacts with water to 

give phenol 

  

Question 6 to 10 are multiple choice questions: 

6. Hydrolysis of alkyl cyanide produces 

a) Carboxylic acid  

b) Salt of ammonia 

c) Salt of Carboxylic acid  

d) NaNH2 

7.  The hybrid state of N in R2NH is 

a) sp3 

b) sp2 

c) sp 

d) dsp2 

8. The strongest base in aqueous solution is 



a) CH3NH2 

b) CH3CH2NH2 

c) (CH3)2NH 

d) C6H5NHCH3 

9. Methylamine reacts with HNO2  to form 

a) CH3-O-N=0  

b) CH3-O-CH3 

c) CH3OH 

d) CH3CHO 

10. Aniline is less basic than ethylamine,this is due to 

a)   The insoluble nature of aniline 

b) More PKb value of aniline    

c) H-bonding  

d) Conjugation of lone pair of nitrogen with the ring . 

      11. How many primary amines are possible from molecular formula C4H11N 

 (a) 4  (b) 5 (c) 6  (d) 3  

      12. Which isomerism present in n–propyl amine and isopropyl amine  

 (a) Metamarism  (b) Functional group (c) Position (d) Position and chain 

      13. How many structural isomers are possible from molecular formula C3H9N  

 (a) 2 (b) 3  (c) 1 (d) 4     

     14. Hinesburg reagent is used to distinguish between  

(a) 1° amine & 2° amine  (b) 2° amine & 3°amine 

 (c) 1° amine & 3° amine (d) All above 



   15. Which gas will be evolved out when [CH3CH2NH2 + (CH3)2CHNH2] is treated with 

        sodium nitrite and HCl: 

 (a) Chlorine   (b) Ammonia  (c) Nitrogen  (d) NO2 

16.The IUPAC name of secondary amine having the lowest molecular mass is--------. 

17.Name a reagent that can distinguish between primary, secondary and tertiary 

amines. 

18. Out of Butan-1-ol and butan-1- amine , which will be more soluble in water and 

why? 

19. Which one is more basic CH3NH2 or (CH3 )3N in gaseous phase and why? 

20. Write structure and IUPAC name of the amine produced by Hoffmann degradation 

of benzamide. 

 

Short Answer type questions  (02marks) 
     21. Give the chemical tests to distinguish between the following pairs of compounds:  

a) Methylamine and Dimethylamine 

b) Aniline and N-methylaniline   

    22. Complete the following reaction equations:  

a) C6H5N2Cl + H3PO2 +H2O    → 

 b) C6H5NH2 +Br2(aq)       →  

    23. How are the following conversions carried out: 

a) Aniline to p-hydroxyazobenzene  

b) Ethanoic acid to methanamine  

    24. What is the role of HNO3 in the nitrating mixture used for nitration of benzene?  

    25. Why are aliphatic amines are stronger bases than aromatic amines? 

    26. why only primary amines prepared by Gabriel phthalimide method 

Short Answer type questions (03marks) 



    27. Arrange the following:  

a) In decreasing order of pkb values:  

C2H5NH2 ,C6H5NHCH3,(C2H5)2NH and C6H5NH2  

b) In increasing order of boiling point:  

C2H5OH,     (CH3)2NH,    C2H5NH2  

c) In  increasing order of solubility in water:  

C2H5NH2,      (C2H5)2NH,   C6H5NH2  

  

 

 

   28. Give the structures of A, B, and C in the following reactions: 
 

a) CH3COOH 
𝑁𝐻3
→   A  

𝐵𝑟2/𝑁𝑎𝑂𝐻
→       

∆
  

 B  
𝐾𝑂𝐻/𝐶𝐻𝐶𝑙3
→        

∆

 C 
 

 
 
 

   29. Write the names and structures of the major products in the following 
 

reactions: 
 

a.  C6H5NH2 + C6H5COCl 
𝑎𝑙𝑘𝑎𝑙𝑖
→   
∆

              

b.  C6H5N(CH3)2 + HNO2 → 

c.  2,4-Dinitroaniline 
𝑖)𝐻𝑁𝑂2 𝑐𝑜𝑙𝑑
→        
𝑖𝑖)𝐴𝑛𝑖𝑠𝑜𝑙𝑒

 

30. What happens when 

a. Aniline is heated with conc. Sulphuric acid at 475 K. 
 

b. Aniline is oxidized with potassium dichromate in acidic controlled conditions. 
 

c. Aniline reacts with carbonyl chloride. 
 

                  LONG ANSWER TYPE QUESTIONS (05 MARKS) 
 

31. An aromatic compound A of molecular formula C7H7ON undergoes a series of 
 

reactions as shown below. Write the structures of A, B, C, D, and E in the following 
 

reactions. 
 

C7H7ON 
𝐵𝑟2/𝐾𝑂𝐻
→                     C6H5NH2                       

𝐻𝑁𝑂2
→   
𝑐𝑜𝑙𝑑

              
 B        

𝐶𝐻3𝐶𝐻2𝑂𝐻
→       

∆

 C 

     ↓ 𝐶𝐻𝐶𝑙3  /NaOH  ↓ 𝐾𝐼 
    D 
         E 

 

 
32. An aromatic compound A of molecular formula C7H6O2 undergoes a series of 
 

reactions as shown below. Write the structures of A, B, C, D, and E in the following 
 

reactions. 
 



 
 

C7H6O2
             

     𝑁𝐻3
→    

              ∆

                                            C6H5CONH2       
𝐵𝑟2/𝑁𝑎𝑂𝐻
→       

∆

                                      B             𝐴𝑐𝑒𝑡𝑖𝑐 𝑎𝑛ℎ𝑦𝑑𝑟𝑖𝑑𝑒→            
∆

  C 

                ↓ 𝐿𝑖𝐴𝑙𝐻4/ether           ↓ 𝑎𝑞 𝐵𝑟2   

              D             E 



Answer key 

Unit XII –Amines 

1.(a) 

2.(c) 

3.(b) 

4.(c) Benzene diazonium salts are ionic in nature, so they are soluble. 

5.(a) 

6.(a) 

7.(a) 

8.(c) 

9.(c) 

10.(d) 

11. 1 

12. 3 

13. 4 

14. 4 

15. 3 

16. N-methylmethanamine 

17.Hinsberg reagent 

18. Butan-1-ol is more soluble than amines and forms stronger intermolecular H-bond with 

water molecules. 

19. (CH3 )3N is  more basic in gaseous phase  because greater number of alkyl groups 

increase the magnitude of +I effect to increase the basicity. 

20. C6H5NH2   i.e. Aniline 

  Short Answer type questions (02marks)  

 21.   a). Carbylamine test: Methylamine being a primary amine give this test, But N-

methylamine being secondary amine does not give this test.  



CH3NH2  +  CHCl3  + 3KOH  → CH3NC + 3KCl + 3H2O  

        (Fowl smell) 

b) Carbylamine test: Aniline being a primary amine give this test, But N-methyl-

amine being secondary amine does not give this test. 

 C6H5NH2   +  CHCl3 + 3KOH →CH3NC + 3KCl + 3H2O                                                            

       (fowl smell) 

  22.   a) C6H5N2Cl + H3PO2 + H2O → C6H6 + N2 + H3PO3 + HCl  

 

b) C6H5NH2 + Br2(aq) → 2,4,6 - tribromoaniline 
 

  23. a. C6H5NH2 
𝐻𝑁𝑂2/273𝐾
→          

     C6H5N2
+
Cl

- 
+ C6H5OH    →    p –hydroxyazobenzene 

 

 b. CH3COOH 
𝑁𝐻3
→  
∆
       CH3CONH2   

𝐵𝑟2/𝑁𝑎𝑂𝐻
→       

∆
      CH3NH2 

 
 

  24. HNO3 in the nitrating mixture is used for the nitration of benzene. This is 

because it acts as base and provides the electrophile NO2
+ 

ion for the nitration of 
benzene. 
 

 2 5 . The strength of base is determined by its ability to donate a lone pair of 

electrons. In case of aromatic amines lone pair of electrons on N is in resonance with 

benzene ring. This makes aromatic amines weaker bases. 

  26. others haloalkane less reactive towards SN2 

 

Short Answer type questions (03 marks) 
 

27. a ) C6H5NH2 > C6H5NHCH3 > C2H5NH2 > (C2H5)2NH  

     b) (CH3)2NH < C2H5NH2 < C2H5OH 

     c) (C2H5)2NH < C6H5NH2 < C2H5NH2 
 

 
28.  A- Ethanamide,  

B- Methanamine,  
C- Methyl isocyanide 
 

29. a. Benzanilide 
 

b. p-Nitroso-N,N-dimethylaniline 
 

c. 4-Methoxy-2’,4’dinitroazobenzene 

30. a. C6H5NH2 
𝑐𝑜𝑛𝑐 𝐻2𝑆𝑂4
→           p- SO3HC6H5NH2 

b. C6H5NH2 
𝑐𝑜𝑛𝑐 𝐾2𝐶𝑟2𝑂7/𝐻+
→                p-Benzoquinone 

 c. C6H5NH2 + COCl2 → C6H5NCO 

 

LONG ANSWER TYPE QUESTIONS (05 MARKS) 
 

31.  A– Benzamide,  



       B- benzene diazonium chloride, 

    C. benzene  

       D- Phenyl isocyanide , 

        E- Iodobenzene 

 32.    A– Benzoic acid,  
B- Aniline,  
C- Acetanilide, 
D-Benzyl amine 
E -2,4,6-Tribromoaniline 



Unit 14  BIOMOLECULES  

(MCQ) 

1. In both DNA and RNA, heterocyclic base and phosphate 

ester linkages are at – 

(a) C5' and C2' respectively of the sugar molecule 

(b) C2' and C5' respectively of the sugar molecule 

(c) C1' and C5' respectively of the sugar molecule 

(d) C5' and C1' respectively of the sugar molecule 
 

2. The term anomer of glucose refers to – 

(a) isomers of glucose that differ in configuration at carbons one and four (C1 and C-4) 

(b) a mixture of (D) – glucose and (L) –glucose 

(c) enantiomers of glucose 

(d) isomers of glucose that differ in configuration at carbon one (C-1) 
 

3. Which of the following vitamins is water soluble? 

(a) Vitamin E  (b) Vitamin K  (c) Vitamin A  (d)    Vitamin B  

4.  Antibodies are – 

     (a) Carbohydrates (b) Proteins (c) Lipids (d) Enzymes 
5.  Vitamin A is called – 

      (a) Ascorbic acid (b) Retinol (c) Calciferol (d) Tocopherol 

6.  Which carbohydrate is an essential constituent of plant cells? 

        (a) Starch  (b) Cellulose  (c) Sucrose (d) Vitamins 

 
   7.  Vitamin B1 is – 

          (a) Riboflavin (b) Cobalamin (c) Thiamine (d) Pyridoxine 

   8. The functional group found in amino acid is: 

         a) –COOH       b) –NH2 c) –CH3  d) both a)  and  b) 

                 9. Insulin belongs to: 

         a)  A coenzyme    b) a hormone c) an enzyme d) an antibiotic 

10. Cellulose is insoluble in : 

             a) Ammonical cupric hydroxide b) organic solvents c) water d) None 

Fill in the blanks: 
 

        Q1.Carbohydrates     which  cannot be further hydrolysed into simpler 

               carbohydrates are called------------------. 

        Q2. Deficiency of vitamin  causes pernicious anaemia. 



Q3. The hormone that helps in the conversion of glucose to glycogen is    

Q4. In structure of amylopectin α-D- glucose units form branching by  linkage. 

Q5. Sucrose is invert sugar which on hydrolysis gives α-D glucose and 
             . 

Q6. Vitamin C is  in water, so cannot store in body. 

Q7. The pH at which amino acid behave as neutral molecule is called  . 

Q8. During Denaturation of proteins  type of structure of proteins remains intact. 

Q9. Stabilization of secondary structure of proteins is due to  bonds. 

Q10. In the structure of lactose β-D- galactose and β-D- glucose are linked by  carbon 

          atoms. 

 
True and False: 

Q1. Vitamin D can be stored in our body. 

Q2. All naturally occurring amino acid have L- configuration. 

Q3. Oligosaccharides are those carbohydrates which on hydrolysis gives more than ten 

         monosaccharide unit. 

Q4. Despite having the aldehyde groups glucose does not give Schiff’s test.  

Q5. Glucose is found to exist in two different crystalline form which are α & β. 

Q6. Pyran is hetrocyclic compound which contain three carbon and one oxygen atom. 

 Q7. Both the monosaccharide units of sucrose are individually optically inactive. 

        Q8. Amylopectin is major component of starch 

        Q9. Glycogen is stored food in plants 

         Q10. Uracil is base present in RNA but not in DNA 
 

TWO MARKS 

1. (a) Fructose contains a keto group but still it reduces tollen’s reagent why? 

   (b) Hydrolysis of sucrose brings about a change in the sign of rotation 

    why?  

2. What is DNA fingerprinting? What are the areas of its application? 

3. What is the important of vitamin A and Vitamin D? 

4. Give the chemical names of vitamin B2 and vitamin B6? 

5. What is the difference between a nucleoside and a nucleotide? 

 
THREE MARKS 

1 Give reasons: 

(a) Glucose and fructose give the same osazone. 

(b) Amino acids are amphoteric in nature 

(c) Melting and boiling points are higher than the corresponding halo acids. 

2 (a) Describe having an aldehyde group glucose does not give 2,4-DNP test. What does 

this indicate? 

(b) Draw the Haworth structure of α– D-Glucopyranose. 

(c) What is the significance of D and (+) here? 



3. What are complementary bases? If one strand of a DNA has the sequence- 

ATGCTATTCA – what is the sequence of the basis in the complementary strand?  

4.(a) Name the location where protein synthesis occurs. 

(b) Which of the two bases of the codon are more important for coding? 

5. The Ka and Kb values of α– amino acids are very low. Why ? What is the effect of denatuation 

on the structure of proteins? 

 
FIVE MARKS: 

 

1 (A)What are s primary structure of nucleic acids? 

(B) What is the linkage between glucose units of maltose? 

(C) What is animal starch, why is it so called? 

(D) Can a monosaccharide with D-configuration be laevorotary ? 

 
(E) Define mutarotation ? 

 
2 (A)In what way enzymes differ from ordinary catalysts? 

(B) What do the terms D and L stand for in the name of carbohydrates? 

(C) What are anomers? 

(D) What the terms t, r and m stand for in the name of RNA? 

(E) Which disease is caused due to deficiency of vitamin 

B6?  

3.(a)Write the products of hydrolysis of DNA & RNA. 

(b) Mention two types of nucleic acid & their functions. 

(c) Do the anomers of α-D-glucose have specific rotation of the same magnitude 

but opposite signs? 

 

 

Unit 13 BIOMOLECULES 

ANSWERS 

MCQ: 

1.(c) 

2. (d) 

3. (d) 

4. (b) 

5. (b) 

6. (b) 

7. (c) 

8. (d) 

9. (b) 



10. (c) 

Fill in the blanks: 

1) Ans.Monosaccharide 

2) Ans. Vitamin B12 

3) Ans. Insulin 

4) Ans. α 1,6-glycosidic linkage  

5) Ans. β – D –fructose. 

               6.)Ans. Soluble 

              7).Ans. Isoelectric point 

              8).Ans. Primary/1° 

              9). Ans. H-bonds 

             10)Ans. 1,4 

True and False: 
 

1) T 

2) T 

3) F 

4) T 

5) T 
 

6) F 

7) F 

8) T 

9) F 

10) T 

 

TWO MARKS : 

1. (a) In dil alkaline solutin fructose undergoes isomerisation to glucose. So, fructose 

reduce tollens, reagent althrough it contains a keto group.  

(b) After hydrolysis of sucrose, it gives equal moles of glucose and frutose.Since leavorotation 

of fructose is greater than dextrorotation of glucose. So, surcose becomes leavorotatory after 

hydrolysis. 

2. A sequence of basis on DNA is unique for a person and information regarding this is 

called DNA finger printing. 

 
 
Application: 

(i) In identification of criminals 

(ii) In identification of parents 



3 Vitamin A prevents night blindnes, vitamin D prevents rickets. 

.4 Chemical name of vitamins B2 is riboflavin chemicals name of vitamins B6 is pyridoxine. 

3. A nucleoside is formed when nitrogenous base is connected to c-1 of sugar. A nuclotide is 

formed when nitrogenous base is connected to c-1 of sugar and phosphoric acid connected 

to c- 5 of sugar. 

 

THREE MARKS: 
 

1. (a) As osazone formed at C-1 and C-2 position and glucose and fructose differ at only c-1 and  

c-2 position. Their osazone are same. 

(b) Amino acid has both acidic and basic group. 

(c) Amino acids are dipolar molecules. Due to strong dipole-dipole interaction, their boiling 

point is high. 

 

2. (a) it indicate that aldehyde group CHO in glucose is not free. 

(b) correct structure.. 

(c) ‘D’ indicates –OH presnt at the right side of configuration. (+) indicates it 

is dextrorotatory. 

3. In DNA ademine always pairs with thymine and cytosine always pairs with guanine. So, 

the two strands are said to complementary.The complementary strand will be 

TACGATAAGT. 

4. (a) the protein synthesis occurs at ribosome in cytoplasm. 

(b) first two codon are important for coding. 

5. Ka and Kb of amino acid is low as in amino acid the basic group is COO- not NH2 and 
acidic group is NH4+ not COOH. on denaturation of protein, protein lost its tertiary and secondary 

structure due to which lose its biological activity. Only primary structure is unaffected by denaturation. 
FIVE MARKS 

 

1. (A)It refers to sequence of Nucleotides in a chain of a Nucleic acid. 

(B)C1 of one glucose unit is linked to C-2 of other glucose unit through glycosidic linkage. 

(C)Glucose is called animals strach because its structure is similar to amylopection. 

(D)Yes, a monosaccharide with D-configuration can be leavorotatory. 

(E)The spontaneous change of specific rotation of an optically active substance with time is 

called mutarotation. 

2. (A) Enzymes are biochemical catalysts with high molecular mass. But catalysts may not 

be a biomolecule and may not have high molecular mass.  

B) D and L stand for relative configuration of a compound with respect to   

D- glyceraldehyde. 

(C) The isomers with which differ only in the configuration of –OH group at C-1 are 

called anomers. 

(D) t for transfer, r for ribosomal, m for messenger.  

(E)Deficiency of vitamin B6 causes convulsions. 

 

3. (a) DNA ---- 2-deoxyribose sugar + Nitrogenous base + Phosphoric acid. 



RNA ---- it is single strand hence there is no specific relationship among the quantity of 

hydrolysed product 

(b) Nucleic acids are of two types as RNA(ribo nucleic acid) & DNA (deoxyribo nucleic 

acid). Function: a) Synthesis of proteins by RNA. 

b) Heredity transmission by DNA. 

(c ) No, only enantiomers have this characteristic property and anomers are not enantiomers.



 

 

 
 

 

 

 

 

Unit 15 POLYMERS 

PART-I ONE MARKS QUESTIONS 

1. Which of the following statement is not correct ? 

(a) Caprolactum is the monomer of nylon-6 

(b) Terylene is a polyester polymer 

(c) Phenol formaldehyde resin is known as bakelite 

(d) The monomer of natural rubber  is butadiene 

2. Which of the following is a polymer containing nitrogen 

(a) Polyvinyl chloride 

(b) Bakelite 

(c) Nylon 

(d) Terylene 

3. Nylon threads are made up of 

(a) Polyvinyl polymer 

(b) Polyester polymer 

(c) Polyamide polymer 

(d) Polyethylene polymer 

4. The polymer containing strong intermolecular forces e.g hydrogen bonding is 

(a) Teflon 

(b) Nylon 6,6 

(c) Polystyrene 

(d) Natural rubber 

5. Bakelite is obtained from phenol by reacting with 

(a) CH3CHO 

(b) CH3COCH3 

(c) HCHO 

(d) (CH2OH)2 

 
PART – II 

Each question has five choices 1,2,3,4 and 5 out of which only one is correct. 

1 Assertion is True , Reason is True , 

Reason is a correct explanation for Assertion. 

2 Assertion is True , Reason is True , 

Reason is NOT a correct explanation for Assertion. 



3 Assertion is True , Reason is False . 

4 Assertion is False , Reason is True . 

5 Both Statements are False. 



1. ASSERTION : Most of the synthetic polymers are non-biodegradable.  

REASON : Polymerisation process induces toxic character in organic 

molecules 

2. ASSERTION : Polyamides are best used as fibres because of high tensile strength . 

REASON : Strong intermolecular forces (like hydrogen bonding with in polyamides) lead to 

close packing of chain and increase the crystalline character,hence, provide high tensile 

strength to polymers. 

3. ASSERTION : Polytetrafluoroethene is used in making non-stick cookware. 

 REASON : Fluorine has highest eletronegativity 

 
4. ASSERTION : For making rubber synthetically , isoprene molecules are 

polymerised. REASON : Neoprene (a polymer of chloroprene) is a synthetic rubber 

 
5. ASSERTION : Network polymers are thermosetting. 

REASON : Network polymers have high molecular 

mass. 

 

PART -III 

COMPREHENSION 

 

Polymers are made up of small molecules called monomers. Polymers which 

are formed by one type of monomer are called homopolymers and which are formed by 

different type of monomer are called co-polymers. Natural polymers are biodegradable 

whereas synthetic polymers may or may not be Addition or chain growth polymerization 

involves the repeated addition of monomers to the polymer chain. The monomer are 

unsaturated compounds and this type of polymerization take place by ionic as well as 

free radical mechanism. Condensation or step growth polymerization involves a series of 

condensation reactions between the monomers. Each monomer normally contains two 

functional groups. Branch chain polymers may be condensation polymers or addition but 

cross linked polymers are always condensation polymers. 

 
1. Which of these are natural polymers ? 

(a) Proteins 

(b) Cellulose 

(c) Nucleic acid 

(d) All of these 

 
2. Which one of the following polymers is prepared by condensation polymerization ? 

(a) Terylene 

(b) Teflon 

(c) Styrene 



(d) Rubber 

 
3. Which one of the following is biodegradable polymer? 

(a) Nylon-66 

(b) Glyptal 

(c) Cellulose 

(d) PVC 

4. Which of the following is a chain growth polymer? 

(a) Polystyrene 

(b) PTFE 

(c) Polybutadiene 

(d) All of these 

5. Total number of lone pairs of electrons in melamine is: 

(a) 4 

(b) 6 

(c) 8 

(d) 10 

 
PART -IV 

 

TWO MARKS QUESTION 

1. To have practical application , why are cross links required in rubber ? 

 
2. Arrange the following polymers in increasing order of their 

intermolecular forces: 

(a) Nylon-66 , Buna-S , Polythene 

(b) Nylon-6 , Neoprene , Polyvinyl chloride 
 
 

3. What is the difference between elastomers and Fibres ? Give one 

example of each. 

 
 



PART -V 

THREE MARKS QUESTIONS 

1. Define thermosetting and thermoplastic polymers with two examples of each. 

 
2. Name a polymer each for the following applications : 

(i) Insulation of electrical switches 

(ii) Making laminated sheets 
(iii) making carpets, textile fibres 

 
3. (a) How does the presence of double bonds in rubber influence their structure 

and reactivity ? 

(b)What is step growth polymerisation ? Explain with an example. 
 

4. A monomer of a polymer on ozonolysis  gives two moles of CH2O and one mol of 

CH3CHO. Write the structure of monomer and polymer and each step of reaction. 
 

5. (a) Can a copolymer be formed in both addition and condensation 

polymerisation? Explain with examples. 

(a) How does the presence of double bonds in rubber influence their structure 

and reactivity ? 

 

 

 

ANSWERS 

Unit 14 POLYMERS 

PART-I 

Ans. 1.d 2.c 3.c 4.b 5.c 

PART -II 

Ans.1.(3) Correct Reason: Most of synthetic polymer are resistant to the environment 

degradation processes. 

2. (1) 

3. . (2) Correct explanation: Poly tetrafluoroethene is resistant to attack by corrosive 

reagents. 

4..(4) CORRECT ASSERTION: For making rubber synthetically , neoprene molecules are 

polymerised. 

5. (2) CORRECT EXPLANATION : Network polymer are cross linked and branched 

molecules. 

 

PART-III 

Ans. 1 (d) , 2 (a) , 3 (c) , 4 (d) , 5 (b) 

PART- IV 

1.Natural rubber is very soft and in summer it becomes brittle . Moreover, it cannot 

withstand wear and tear. The cross linking in natural rubber is done by the process of 



vulcanisation as a result of which sulphur atoms are introduced in the linear chains 

and they become cross linked. The vulcanised rubber is more stiff as compared to 

natural rubber. Moreover it is hard and non- sticky. Its elasticity maintained over a 

wide range of temperature. 

2.On the basis of intermolecular forces the order is  

 Elastomers <Plastics< Fibres 

Buna-S( Elastomers) < Polythene( Plastic)<Nylon-66 (Fibres)  

Neoprene ( Elastomers) < Polyvinyl chloride( Plastic)< Nylon-6 (Fibres) 

. 

3. Elastomers : Polymers in which the intermolecular forces of attraction between 

the polymer chains are weakest are called elastomers. E.g., Natural rubber. 

Fibres : Polymers in which intermolecular forces of attraction are the strongest are called 

Fibres. e.g., Nylon-6, 6. 

 
 

PART - V 

1. Thermoplastics : Polymers in which the intermolecular forces of attraction are in 

between those of elastomers and fibres are called thermoplastics. E.g., Nylon-6, PVC, etc. 

Thermosetting polymers :These are semi-fluid substances with low molecular masses 

which when heated in a mould undergo a permanent change in chemical composition to 

give hard, infusible and insoluble mass. E.g., Bakelite. 

2. (i) Bakelite (ii) Urea formaldehyde resin (iii) Nylon-66 

3. (a)Natural rubber is a cis-polyisoprene. These cis- double bonds do not allow to 

polymer unit to come close for effective interaction. Hence rubber show elasticity. 

(b) Step growth polymerisation involves condensation between monomers having 
multifunctional groups. It is also known as condensation polymerisation. E.g., Adipic acid and 
hexamethylene diamine. 

 

 

4. Ans. Structure of monomer : 
 

Structure of 
 
 
 

                5.a) YES 

 

Buna-S, Buna-N : Addition polymer 

Nylon-6, 6, terylene : Condensation 

(b)Natural rubber is a cis-polyisoprene. These cis- double bonds do not allow to polymer 

unit to come close for effective interaction. Hence rubber show elasticity. 

 



 

  



Unit 16 CHEMISTRY IN EVERYDAY LIFE 

One Mark Question MCQ 
1. Which of the following represents the structure of a 

triacylglyceride? A. 
 

B. 
 

C. 
 

D. 
 



2. Antifertility drugs are 

A. Steroids 

B. Alkaloids 
C.  Terpenols 

D. Phenols 

3. Which of the following class is used for the treatment of peptic ulcer ? 

A. Antibiotic 

B. Hypnotic 

C. Antihistamine 

D. Anti inflammatory 
 

4. An ester used as medicine is 

A. Ethyl acetate 

B. Ethyl benzoate 

C. Methyl salicylate 

D. Methyl acetate 

5. Which of the following tranquilizer is not a derivative of barbituric acid ? 

A. Veronal 

B. Equanil 

               C. Seconal 

               D.Luminal 

 
6. The bacteriocidal and bacteriostatic antibiotic are 

A. Penicilin , Ofloxacin 

B. Erythromycin, tetracycline 

C. Penicillin, chloramphenicol 

D. Tetracyclin, Penicilin 
 

7. Which of the following is an anionic detergent? 

A. Sodium lauryl sulphate 

B.Cetyltrimethyl ammonium bromide 

C.Glyceryloleate 

D. Sodium stearate 

8. Which of the following is an 

analgesic? A Penicillin 

B Streptomycin 

C Chloromycetin 

D Novalgin 

9. Equanil is a 

A . artificial sweetener 



B tranquilizer 

C antihistamine 

D antifertility drug 

10. The artificial sweetener containing chlorine that has the appearance and taste 

as that of sugar and is stable at cooking temperature is 

A Aspartme 

B Sacchrin  

C Sucralose 

D Alitame 

11. The class of drugs used for the treatment of stress is 

A Analgesics 

B Antiseptic 

C Antihistamine 

D Tranquilizers 

12. Aspirin is 

A Acetyl salicylic acid 

B Benzoyl salicylic acid 

C Chloro benzoic acid 

D Anthranilic acid 

13. 2-Acetoxy benzoic acid is used 

as A Antiseptic 

B Antidepressant 

C Antimalarial 

D Antipyretic 
 

14. The role of phosphate in detergent powder is to  

A          Control pH level of the detergent water mixture 

B Remove Ca2+ and Mg2+ ions from the water that causes the hardness of water 

C Provide whiteness to the fabrics 

D Form solid detergent as phosphate-less detergent are liquid in nature 

15. The oxidant which is used as an antiseptic 

is A KBrO3 

B KMnO4 

C CrO3 

D KNO3 

16. Bithional is generally added to the soaps as an additive to function as 

a/an A Softener 

B Dryer 

C Buffering agent 

D Antiseptic 
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17. Which among the following is not an antibiotic?  

A Erythromycin 

B Oxytocin 

C Penicillin 

D Tetracycline 

18. Tincture of iodine is  
A alcoholic solution of I2  

B solution of I2 in aqueous KI 

C aqueous solution of I2  

D aqueous solution of KI 

19. Detergents having straight hydrocarbon chains……………………………. 

20. Soapless Soap are……………………….. 

21. Detergent used as germicide is…………………… 

22. Detergents ............................................... the surface tension of water. 

23. Antiseptic added to soaps is ……………………………… 

24. First antibiotic discovered is……………………………………….. 

25. Stimulates the secretion of pepsin and hydrochloric acid……………….. 

TWO MARK 

26. Explain two type antibiotics on the basis of their effect. 

 THREE MARK 

 

27. Write three functions of Asprin? 
 

28. Low level of noradrenaline is the cause of depression. What type of drugs are needed to cure 

the problem? How do they work? Name one such drug. 
 

 

Unit 15 CHEMISTRY IN EVERYDAY LIFE 

ANSWER 

1. C 

2. A 

3. C 

4. C 

5. B 

6. C 

7. A 

8. D 

9. B 

10. A  

11. D 
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12. A 

13. D 

14. B 

15. B 

16. D 

17. B 

18. A 

19.decomposed by  microorganisms.  

20.Detergents  

21.Cetyltrimethylammonium bromide  

22.Reduces 

23.Bithional  

24.Penicilin  

25.Histamine 

26.. Antibiotics are of two types : 1. Bactericidal antibiotics have cidal (killing) effect on 

microbes. For example, penicillin, ofloxacin, amino glycosides, etc.  

2. Bacteriostatic antibiotics have a static (inhibitory) effect on microbes. For example, 

erythromycin, tetracycline, chloramphenicol, etc 

27. Antipyretic 

 Analgesic 

Anti blood coagulating 

28. Antidepressant:   Inhibit the enzyme which catalyse the degradation of noradrenaline eg.Phenelzine 
 

 

  

 
 

 


