
 

 

Question Bank 

Chapter 1: Solid State 

1. One day Anil and his daughter, Neha were travelling in a bus from Chandigarh to Solan 
in Himachal Pradesh.  His daugheer Neha is a student of science.  On the way a lady 
sitting next to Anil showed him some pebbles which were shining like gold.  The lady 
offered to sell these pebbles for just Rs. 1000 claiming that these pebbles are very rich in 
gold.  However, Neha advised his father not to buy these pebbles.  After reading the 
above passage answer the following questions 

(a) Identify the golden coloured mineral which the lady was trying to sell to Anil. 
(b) What is the cause of metallic lusture of this mineral. 
(c)  What are the values associated with Neha’s advise to her father? 

 
2. The well known mineral fluorite is chemically calcium fluoride.  It is known that in one 

unit cell of this mineral there are 4 Ca2+ ions and 8F- ions and that Ca2+ ions are arranged 
in a fcc lattice.  The F- ions fill all tetrahedral holes in the face centred cubic lattice of Ca2+ 
ions. The edge of the unit cell is 5.46X10-8 in length. The density of the solid is 3.18g cm-3.  
Use this information to calculate Avogadro’s number (Molar mass of Ca F2 = 78.08 g mol-
1) 
 

3. Analysis shows that Nickel oxide has the formula Ni0.98O.  What fractions of metal exist as 
Ni+2 and Ni+3 ions? 
 

4. Aluminium metal forms a ccp crystal structure.  Its atomic radius is 125 x 10-12 m. 
i) Calculate the length of the side of the unit cell  
ii) How many such unit cells are there in 1.00 m3 of Aluminium? 
 

5. An element has a body centered cubic structure with a cell edge of 288 pm.  The density of 
the element is 7.2g/cm3.  Calculate the number of atoms present in 208 g of the element. 
 

6. Sodium has a bcc structure with nearest neighbor distance 365.9pm.  Calculate its 
density.(Na = 23u) 
 
 

7.            An element E crystallizes in body centred cubic structure.  If the edge length of the cell  
              is 1.469 X 10-10 m and the density is 19.3 g/cm3.  Calculate the atomic mass of this  
              element.                                                                                                     (18.42 g/mol) 
 
  



 

 

Chapter 2: Solutions 

1. Calculate the temperature at which a solution containing 54 g of glucose, (C6H12O6), in 
250g of water will freeze (kf for water = 1.86 k mol-1 Kg). 
 

2. The Henry law constant for oxygen dissolved in water is 4.34 x 104 atm at 250C. If the 
partial pressure of oxygen in air is 0.2 atm. under ordinary atmospheric conditions.  
Calculate the concentration (in moles per litre) of dissolved oxygen in water in 
equilibrium with air at 250C. 
 

3. Define the following terms: 
(i) Mole fraction  
(ii) Isotonic solutions  
(iii) Van;t Hoff factor  
(iv) Ideal solution. 

 
4. What is the Van’t Hoff factor for a compound which undergoes tetramerization in an 

organic solvent? 
 

5. Benzoic acid completely dimerizes in benzene.  What will be the vapour pressure of a 
solution containing 61 g of benzoic acid per 500 g benzene when the vapour pressure of 
pure benzene at the temperature of experiment is 66.6 torr?  What would have been the 
vapour pressure in the absence of dimerisation? 
 

6. Two elements A and B form compounds having molecular formulae AB2 and AB4. When 
dissolved in 20 g of benzene, 1 g of AB2 lowers the freezing point by 2.3 K whereas 1g of 
AB4 lowers it by 1.3 K.  The molar depression constant for benzene is 5.1 K Kg mol-1.   
Calculate the atomic masses of A and B. 
 

7. Phenol associates in benzene to a certain extent to form a dimer. A solution containing 20 
X 10-3 kg of phenol in 1 kg of benzene has its freezing point lowered by 0.69K. Calculate 
the fraction of phenol that has dimerised (Kf = 5.1 KKg mol-1) 
 

8. 100 g of a protein is dissolved in just enough water to make 10.0 ml of solution.  If this 
solution has an ostomic pressure of 13.3 mm Hg at 25oC, what is the molar mass of the 
protein? 
 

9. Calculate the amount of KCl which must be added to 1 Kg of water so that the freezing 
point is depressed by 2K.  (Kf for water  = 1.86 /K Kg mol-1)                       (40.05 g) 
 

10. A decimolar solution of K4[Fe(CN)6] is 50% dissociated at 300K. Calculate the osmotic 
pressure of the solution in atm. 
 

11. Heptane and Octane form an ideal solution at 373 K.  The vapour pressures of the pure 
liquids at this temperature are 105.2 KPa and 46.8 KPa respectively. If the solution 
contains 25 g of heptane and 28.5 g of octane, calculate 
(i)    vapour pressure exerted by heptane. 



 

 

(ii)   vapour pressure exerted by solution. 
(iii) mole fraction of octane in the vapour phase. 

 
12. A solution is made by dissolving 30 g of a nonvolatile solute in 90 g of water.  It has a 

vapour pressure 2.8 KPa at 298 K.  At 298 K, vapour pressure of pure water is 3.64 KPa.  
Calculate  the molar mass of  the solute 
 

13. Sushma is a housewife.  To save money she buys cold drinks like Coke, Pepsi, Limca 
Fanta etc.  in large botytles (2 l or more ).  As these bottles are quite large she prefers not to 
keep them in her fridge.  She generally opens the bolttle, pour the cold drink, add ice and 
serve.  She finds that the cold drink which was quite fizzy when she opens a new bottle 
hardly has any fizz by the time the bottle is finished, say after 2-3 days.  One day her 
friend Kamakpreet Kaur visited her.  She is a lecturer of Chemistry in a school.  She 
advised Sushma to thoroughly chill the bottle before opening it and then keep the same in 
fridge, tightly capped, till it is fully consumed. 
 
Read the above passage and answer teh following questions. 
 (a) Do you think Kamalreet Kaur’s advice can help Sushma in this matter?  Give reason 
for your answer. 
(b) What are the values associated with Kamalpreet Kaur’s advice? 

 

  



 

 

Chapter 3: Electrochemistry 

1. Conductivity of 0.00241 M acetic acid is 7.896 X 10-5 Scm-1.  Calculate its molar 
conductivity.  If Λo for acetic acid is 390.5 Scm2mol-1, what is its dissociation constant? 
 

2. Explain with examples the terms weak and strong electrolytes?  How can these be 
distinguished? With the help of a diagram explain the difference in the variation of 
molar conductivity with  concentration for strong and weak electrolytes 
 

3. Calculate the emf of the cell Mg|Mg2+(0.1 M)||Cu2+(0.0001 M)|Cu at 298 K.   Given 
 Eo Mg2+/Mg  =  -2. 37 V and EoCu2+/Cu =   + 0. 34 V. 
 

4. The Eo values in respect of electrodes of chromium (Z= 24), manganese (Z = 25) and iron  
(Z= 26) are: 
Cr3+/Cr2+  = -0.41 V;  Mn3+/ Mn2+  =   1.5 V ;      Fe3+/Fe2+  = 0.8 V 
On the basis of above information compare the feasibilities of further oxidation of their 
+2 oxidation states. 
 

5. The following chemical reaction is occuring in an electrochemical cell 
 
Mg(s)       +     2Ag+(0.0001 M)                                        Mg2+( 0.10 M)     +   2Ag(s)   
 
The   Eo values are  Mg +2 /Mg = -2.36 V and Ag+ / Ag 
For this cell calculate / write  
(a)  The carriers of current within this cell. 
(b)  (i) Eo value for the electrode 2 Ag+ /2 Ag . 
      (ii) Standard cell potential Eo cell . 
(c) Cell potential E cell  
(d) How will the value of Ecell change if the concentration of Ag+ (aq.) is increased?  
(e)  (i) Symbolic representation of the above cell. 
      (ii) Will the above cell reaction be spontaneous?  
 

6. Three electrolytic cells A, B and C containing solutions of zinc sulphate, silver nitrate 
and copper sulphate, respectively are connected in series.  A stready current of 1.5 
ampere was passed through them until 1.45 g of silver were deposited at the cathode of 
cell B.  How long did the current flow?  What mass of copper and what mass of zinc 
were deposited in the concerned cells? ( Atomic masses of Ag =  108, Zn = 65.4, Cu = 
63.5) 
 

7. (i)  When a current of 0.75 A is passed through a CuSO4 solution for 25 min, 0.369 of 
copper is deposited at the cathode. Calculate the atomic mass of copper. 

(ii)   Calculate the equilibrium constant for the reaction  
  
Zn(s)       +     2Cd+2(aq)                            Zn2+(aq)     +   2Cd(s)  .  
         If  Eo Zn2+/Zn  =  - 0.763 V  and  EoCd2+/Cd =   -- 0.403 V.                             

 



 

 

Chapter 4: Chemical Kinetics 

1. Answer the following questions on the basis of the  curve for a first order reaction 
A               P 
                   
                            
                Log [R]o /[R]                             
                                                                   
                                              
                                               Time  
a) What is the relation between slope of this line and rate constant? 
b) Calculate the rate constant of the above reaction if the slope is 2 x 10-4  S-1 

 
2. A first order decomposition reaction takes 40 minutes for 30% decomposition.  Calculate 

its  t1/2 value. 
 

 For the reaction A                 B , the rate of reaction becomes 27 times when  the 
concentration of A is increased three times.  What is the order of the reaction? 
 

3. At elevated temperatures, HI decomposes according  to the chemical equation; 
2HI (g)                          H2(g)    +   I2(g)   at  443oC.  The rate of the reaction increases with 
concentration of HI, as shown in the following table: 
HI (mol/ l)                   0.005                   0.01                     0.02 
Rate (mol/l/s)            7.5 X 10-4            3.0  X  10-3          1.2 X  10-2      

(a) Determine (i)   order of this reaction and  
                          (ii)   write the rate expression 
(b)  Calculate the rate constant and give its units. 
 

4. A first order reaction has a rate constant of 0.0051 min-1.  If we begin with 0.10 M 
concentration of the rectant, what concentration of reactant will remain in solution after 
3 hours? 
 

5. (a) The decomposition of N2O5 (g) is a first order reaction with a rate constant of 5 x 10-4 
sec-1 at 45oC. i.e.  2 N2O5 (g)                 4NO2 (g)   +   O2 (g).  If  initial concentration of 
N2O5 is 0.25 M, calculate its concentration after 2 min.  Also calculate half life for 
decomposition of N2O5 (g). 
 

6. Consider the reaction A     k           P.   The change in concentration of A with time is 
shown in the following plot. 
 



 

 

                                         
                                                                   time,  t (s)                    x 
 

(i) Predict the order of the reaction. 
      (ii) Derive the expression for the time required for the completion of the reaction. 

 
 

  



 

 

Chapter 7: p -Block Elements 

I. Assign appropriate reason for each of the followaing observations: 
1) Phosphinic acid behaves as a monoprotic acid. 
2) Nitric oxide becomes brown when released in air. 
3) PCl5 is ionic in nature in solid state. 
4) White phosphorus is much more reactive than red phosphorus. 
5) Hydrogen fluoride is a much weaker acid than HCl in aqueous  solution. 
6) BiH3 is the strongest reducing agent amongst all the hydrides of Group 15 elements 
7) N and Bi do not form pentahalides while phosphorus does. 
8) R3P=O exists but R3N=O does not (R = alkyl group ) 
9) SCl6 is not known where as SF6 is known  
10) Halogens are coloured . 
11) Dioxygen is a gas but sulphur is a solid. 
12)  Fluorine forms only one oxoacid, HOF . 
13) Nitrogen shows catenation properties less than phosphorus.   
14) Sulphur has a greater tendency for catenation than oxygen. 
15) The lower oxidation state becomes more stable with increasing atomic number in 

group 18.  
16) Fluorine exhibits only -1 oxidation state whereas halogens exhibit higher positive 

oxidation states also. 
17) On addition of ozone gas to KI solution, violet vapours are obtained. 
18) H3PO2 and H3PO3 act as good reducing agents while H3PO4 does not.  
19) Chlorine act as both oxidizing and bleaching properties. 
20)  Chlorine loses its yellow colour on standing. 
21) Bond dissociation energy of F2 is less than that of Cl2. 
22) In the structure of HNO3 molecule, the N-O bond (121 pm) is shorter than N-OH 

bond (140 pm). 
23) SF4 is easily hydrolysed whereas SF6 is not easily hydrolysed. 
24) XeF2 has a straight linear structure and not a bent angular structure. 
25) Fluorine does not exhibit any positive oxidation state.  
26) Phosphorus is much more reactive than nitrogen.  
27)  Bi(V) is  stronger oxidizing agent than Sb(V) . 
28) NF3 is an exothermic compound but NCl3 is endothermic compound.  
29) Oxygen shows catenation property less than Sulphur. 
30) Helium is used in diving apparatus. 
 

II. Illustrate how copper metal give different products on reaction with HNO3 

 
III. Describe the steps involved in the contact process for the manufacture of H2SO4. 

 
IV. Give Chemical reaction in support of each of the following statements: 

a) Bleaching of flowers by Cl2 is permanent while by SO2 is temporary. 
b) All the bonds in PCl5 molecules are not equivalent. 
c) Fluorine is a stronger oxidizing agent than chlorine. 
d) Chlorine reacts with a cold and dilute solution of sodium hydroxide. 
e) Orthophosohorous acid is heated. 



 

 

f) PtF6 and Xenon are mixed together. 
 

V. Arrange the following in the decreasing order of the property indicated:   
a. H2O , H2S, H2Se , H2Te       boiling point 
b. MF, MBr, MCl, MI        Ionic character of the bond 
c. NH3, PH3, AsH3, SbH3                Base strength 
d. HF, HCl, HBr, HI                        Acid strength 
e.  H2S, H2O, H2Se, H2Te                Thermal stability      
f. HClO4,  HClO3, HClO2, HClO   Oxidizing power    
g.   Cl2 , Br2 , F2 , I2                            Oxidizing power 
 h. HClO4,  HIO4,  HBrO4                Oxidising ability 
 

VI. With what neutral molecule ClO- is isoelectronic? Also give the formula of a noble gas 
species isostructrual with ICl-4    and IBr --. 
 

VII. In which one of the two structures, NO2t and NO2 -, the bond angle has a higher value? 
 

VIII. Arrange in the increasing order of Acidity : HClO,  HOClO, HClO2, HClO3. 
 

IX. When conc. H2SO4 was added into a unknown salt present in a test tube, a brown gas (A) 
was evolved. This gas intensified when copper turnings were added into its test tube. On 
cooling, the gas (A) changed into a colourless gas (B).  Identify the gases A and B.  Write 
equations for the reactions involved 
 

X. A translucent waxy solid (A) on heating in an inert atmosphere is converted to its 
allotropic form (B). Allotripe (A) on reaction with very dilute aqueous KOH  liberates a 
highly poisonous gas (C) having rotten fish smell. With excess of chlorine forms (D) 
which hydrolyses to compound (E) .Identify compounds (A) to (E). 
 

XI. Ramu, a caretaker of swimming pool was using chlorine for disinfecting swimming pool 
water. His friend Jagat an another swimming pool caretaker was using ozone in place of 
chlorine. 
(a) In your opinion, which is better way of disinfecting water in a swimming pool. 
(b) Mention reason and values associated with your reply. 
 

 
  



 

 

Chapter 8: d -and f -Block Elements 

1. What is Lanthanide contraction? What effect does it have on the chemistry of the 
elements which follow lanthanoids. 
 

2. Why is HCl not used to acidify a permanganate solution in volumetric estimations of 
Fe2+  or C2O42- ? 
 

3. Why are Zn , Cd and Hg normally not regarded as transition metals ? 
 

4. Which of the following ion is paramagnetic: Sc3+ (Z=21), Cu+ (Z=29). 
 

5. Why is the third ionization energy of Manganese (Z=25) unexpectedly high?  
  

6. Evaluate the magnetic moment of a divalent ion in aqueous solution if its atomic no. is 
25. 
 

7.  Explain why: 
(1) Ce3+ can be easily oxidized to Ce4+ ( At. no. of Ce =58). 
(2) Zr (Z=40) and Hf (Z=70) have very close value of atomic radii. 
(3) The lowest oxidation state of manganese is basic while the highest is acidic. 
(4) CrO42- is a strong oxidizing agent while MnO42- is not. 

 
8. Predict which of the following will be coloured in aqueous solution? 

Ti3+,V3+,Cu+,Sc3+,Mn2+ ,Fe3+,Co2+  
 

9. Explain the following observations: 
(i) In general the atomic radii of transition elements decrease with atomic number in 

a given series. 
(ii) The Eo value for Mn3+/Mn2+ couple is much more positive than for Cr3+/Cr2+ or 

Fe3+/Fe2+ couple. 
(iii) Cu+ ion is unstable in aqueous solutions. 
(iv) Although Co2+ ion appears to be stable, it is easily oxidised to Co3+ ion in the 

presence of a strong ligand. 
(v) With the same d4 d-orbital configuration Cr2+ ion is reducing while Mn3+ ion is 

oxidising. 
(vi) The enthalpies of atomisation of the transition elements are quite high. 
(vii) Transition metals form compounds which are usuallly coloured. 
(viii) Transition metals exhibit variable oxidation states. 
(ix) The actinoids exhibit a greater range of oxidation states than the lanthanoids. 
(x) There occurs much more frequent metal-metal bonding in compounds of heavy 

transition elements (3rd series). 
(xi) There is in general an increase in density of element from titanium (Z=22) to 

copper (Z=29). 
(xii) The gradual decrease in size (actinoid contraction) from element to element is 

greater among the actinoids than that among the lanthnoids. (lanthanoid 
contraction). 



 

 

(xiii) The greatest numbers of oxidation states are exhibited by the members in the 
middle of a transition series. 

(xiv) With the same d-orbital configuration (d4) Cr2+ ion is a reducing agent but Mn3+ 
ion is an oxidising agent. 

 
10. What is meant by ‘disproportionation’ ? Give two examples. 

 
11. Why Ce4+is oxidizing and Sm2+, Eu2+ are reducing in nature? 

 
12. A mixed oxide of iron and chromium FeOCr2O3 is fused with sodium carbonate in the 

presence of air to form an yellow coloured compound (A) On acidification the compound 
the compound forms an orange coloured compound (B), which is a strong oxidizing 
agent . 
(i) Identify the compounds (A) and (B)  
(ii)Write balanced chemical equation for each step. 
 

13. Explain the following facts: 
(a) transition metals act as catalysts. 
(b)Chromium group elements have the highest melting points in their respective series. 
(c) The enthalpies of atomization of transition elements are high. 
(d) From element to element the actinoid contraction is greater than the lanthanoid 
contraction.  
(e) The Eo value for the Mn3+/Mn2+ couple is much more positive than that for Cr3+/Cr2+  
(f) Scandium (Z=21) does not exhibit variable oxidation states and yet it is regarded as a 
transition element. 
 

14. An element ‘A’ exists as a yellow solid in standard state . It forms a volatile hydride ‘B’ 
which is a foul smelling gas and is extensively used in qualitative analysis of salts. When 
treated with oxygen ,’B’ forms an oxide ‘C’ which is a colourless , pungent smelling 
gas.This gas when passed through acidified KMnO4 solution , decolorizes it.’C’ gets 
oxidized to another oxide’D’ in the presence of a heterogenous catalyst . Identify 
A,B,C,D, and also give the chemical equation of reaction of ‘C’ with acidified KMnO4 
solution and for conversion of ‘C’ to ‘D’.   
 

15. (a) A blackish brown coloured solid ‘A’ when fused with alkali metal hydroxides in the 
presence of air, produces a dark green compound ‘B’, which on electrolytic oxidation 
in alkaline medium gives a dark purple coloured compound C. Identify A, B and C 
and write the reactions involved. 

(b) What happens when acidic solution of green compound (B) is allowed to stand for 
some time? Give the equations involved .What is this type of reaction called? 

 
 
 

 
  



 

 

Chapter 9: Coordination Compounds 

1. Write IUPAC name of the  following: 
1) [Pt(NH3)2Cl(NH2CH3)]Cl               
2) linkage isomer of [Co(NH3)S(ONO)]2+                         
3)   [Co(NH3)6]Cl3                                
4) [Co(NH3)4Cl(NO2)]Cl         
5)  [Mn(H2O)6]2+                                   
6) [Co)(en)3]3+             
7) [Cr(H2O)4Cl2]Cl                                
8)  [Co(NH3)4(H2O)2]Cl3           
9) [Pt(NH3)4][NiCl4] 
 

2. Give the electronic configuration of the  
(a) d-orbitals of Ti in [Ti(H2O)6]3+ ion  in an octahedral crystal field. 
(b) Why is this complex coloured?  Explain on the basis of distribution of electrons in the 

d-orbitals. 
(c) How does the colour change on heating [Ti(H2O)6]3+ ion? 
 

3.  A metal ion Mn+ having d4 valence electronic configuration combines with three 
didentate ligands to form a complex compound.  Assuming    Δo >  P 

a. draw the diagram showing d orbital splitting during this complex formation. 
b. Write the electronic configuration of the valence electrons of the metal Mn+ 

ion in terms of t2g and eg. 
c. What type of hybridization will Mn+ ion have? 
d. Name the type of isomerism exhibited by this complex. 

 
4. Write the shape of Fe(CO)5 ,  Mn2(CO)10 , Co2(CO)8, Ni(CO)4 molecule 

 
5. For the complex [Fe(en)2Cl2]Cl,  (en = ethylene diamine), identify 

 1)    The oxidation number of iron. 
1) The hybrid orbitals and the shape of the complex  
2) The magnetic behaviour of the complex 
3) The number of geometrical isomers 
4) Whether there is an optical isomer  
5) Name of the complex.    (At. No. of Fe =26) 

 
6. Write the formulas in the following cases. 

1) Tetrabromidocuprate(II)        
2)  Diamminedichloridoplatinum(II) 
3) Amminebromidochloridonitrito-N-platinate  (II) 
4) Dichlorodobis (ethane-1,2-diamine) platinum (IV) nitrate 
 

 
  



 

 

Chapter 10: Haloalkanes and Haloarenes 

1. Name the following halides according to IUPAC system: 
(i) (CCl3)3CCl           
(ii)  CH3C(p-ClC6H4)2CH(Br)CH3   
(iii)  (CH3)3CCH=C(Cl)C6H4I-p     
(iv) H3C                       H 

                                                          H 
                  H                                         
                                       H          Br       
 

2. Arrange the following compounds in an increasing order of their acid strengths: 
(CH3)2CHCOOH,     CH3CH2CH(Br)COOH,        CH3CH(Br)CH2COOH 
 

3. Write the structures of the following organic compounds: 
 

4. Arrange the following compounds in increasing order of reactivity towards 
nucleophillic substitution reaction: 
1,4-Dichlorobenzene , 4-Methoxy chlorobenzene, benzene , 2,4,6- Trinitro chlorobenzene  
 

5. Account for the following: 
a) The dipole moment of chloro benzene is lower than that of cyclohexyl chloride. 
b) Vinyl chloride is unreactive towards nucleophillic substitution reactions. 
c) Grignard reagent should be prepared under anhydrous conditions. 
d) Haloarenes are much less reactive than haloalkanes towards nucleophilic substitution 
reactions. 
 

6. Carry out the following conversions: 
(i)  Propene to propyne 
 (ii) Ethanol to but-1-yne 
 

7.   Identify the following compounds from A to K: 
                                                                                                                 
 (i)  (CH3)3CBr + H2O      heat            A 
                                                        C2H5ONa, heat 
 (ii) (CH3)2CHCH(Br)CH2CH3                                   B                                                                 
                                                                
 (iii) CH2=CHCH2Br + CH3C ≡  CNa        liq NH3 C 
 (iv) C6H4CH2Cl + C2H5ONa              D 
 (v)  CH3CH2CH2OH + SOCl2                  E                                      
 (vi) CH3CH=C(CH3)2 + HBr                   F    
                        Br 
(vii)                                 + CH3NH2                       G          
    
                      CH2Br           
                         
   



 

 

 
                                            Cl2, FeCl3 
(viii)                      OH                       H 
 
 
(ix)                                   CH2CH2OH 
                                                                   + HBr                  I               
 
   
            
(x)                                Cl 
                                                 
                                                 +     C2H5ONa              J 
  NO2                           NO2 
       
                         
(xi)     CH(CH3)2     + Br2  heat           K 
                                                                                    
                 
 
 

 
 
  



 

 

Chapter 11: Alcohols, Phenols and Ethers 

1. Complete the following reactions: 
       
      (a)  CH3CH2-CH-CH3         NaBH4         
 
             O     
         CH3  
 
     (b) CH3CH2-C-CH2-COCH3  +  CH3MgBr     H2O 
     
          CH3 
   
    (c )  CH3-C-OH  Cu  
                                 573K 
                     CH3 
      CH3      
     
     (d)  C2H5Br + NaO-C-CH3     
 
                     CH3 
 
              CH3 
   
    (e )     CH3-C-Br   +  NaOC3H7   
                                
                       CH3 

              OH 
     
   (f)         C                               Br2 
                                                 Water           

                                         

                                                     Cu-ZnO – Cr2O3  
  (g)          CO + 2H2    
                                        200-300 atm 
                               573-673 K 
            OCH3   
            AlCl3    
   (h)                               +   CH3COCl  
 
 

2 Convert: 
(i) Chlorobenzene to Phenol 
(ii) Aniline to phenol 
(iii)  Propanone to Propene 

 
 



 

 

Chapter 

1. Acc
a) F
b) C
c) A
d) C
e) T
f) E
 

2. Ho
i)   
ii)  
iii) 
iv) 
v)  
vi) 
vii)
viii
ix) 
x)  
xi )
 

3. 

 
4. 
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Chapter 13: Organic Compounds containing Nitrogen 

1. Account for the following: 
a) Ammonolysis of alkyl halide does not give a corresponding pure amine 
b)  pKb for aniline is more than that for methylamine 
c) Boiling point of methylamine is less than that of methanoic acid 
d) Aniline cannot be prepared by Gabriel Pthalimide synthesis 
e) Nitration of toluene is easier compared to nitrobenzene 
f) Before nitration aniline is converted to acetanilide. 
g) Aniline does not undergo Friedel-Crafts reaction. 
h) Methylamine solution in water reacts with ferric chloride solution to give a 

precipitate of ferric hydroxide. 

2. A compound X having molecular formula C3H7NO, reacts with Br2 in presence of 
NaOH to give another compound Y. The compound Y reacts with HNO2 to form 
ethanol and N2 gas. Identify the compounds X and Y and write the reactions involved. 

3. A compound A of the molecular formula C3H7O2N on reaction with Fe and conc. HCl 
gives a compound B of the molecular formula C3H9N. Compound B on treatment with 
NaNO2 and HCl gives another compound C of the molecular formula C3H8O. The 
compound C gives effervescence with Na. On oxidation with CrO3, the compound C 
gives a saturated aldehyde having 3 carbon atoms. Deduce the structures of A, B and 
C and write the reactions involved. 

4. Describe a test to distinguish between each of the following pairs 
a) Ethyl amine and aniline 
b)  N-methyl aniline and N,N-dimethyl aniline 

5. How will you carry out the following conversions: 
i)  Aniline to N-phenyl ethanamide 
ii)  Aniline to benzoic acid 
 iii)  Benzene to m-dichlorobenzene 
 iv)  2-nitropropane to acetone 
v) Benzonitrile to acetophenone 

 
 
 


